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QUALITY OF SURFACE WATERS OF 
UNITED STATES, 1944

INTRODUCTION

The water analyses given on the following pages indicate the suita 
bility of the waters examined for industrial or agricultural use, and 
for domestic use so far as such use is affected by the dissolved or sus 
pended mineral matter in the waters. The samples for whkh analyt 
ical data are given were collected between October 1, 1943, and Sep 
tember 30, 1944.

Most of the analyses are of 10-day composites of daily samples col 
lected for a period of a year at a sampling point. The samples were 
generally taken at points where gaging stations are maintained for 
measurement of discharge. The discharge reported for a composite 
sample is usually the average of the mean daily discharges for the 
normal composite period. For some analyses the composite periods 
differ from the normal 10- or 11-day period. For these analyses, the 
discharges reported are the averages of the mean daily discharges 
either for the sampling days or for the days indicated. The discharges 
reported in the tables of single analyses are either mean daily dis 
charges or are instantaneous discharges for the particular times when 
the samples were collected.

In addition to the tables of chemical analyses, records of rnspended 
sediment loads and of daily water temperatures are included for cer 
tain rivers. The reported suspended sediment loads were computed 
from sediment concentrations determined in one or mor^ sets of 
samples collected daily and from the water discharge. The Colorado 
River type of depth-integrating sampler was used on streams in the 
Colorado River Basin throughout the year with two exceptions. The 
US D-43 depth-integrating sampler was used on the San Juan River 
near Bluff, Utah, beginning May 1 and on the Colorado Fiver near 
Grand Canyon, Ariz., beginning June 1. The US D-43 depth-inte 
grating sampler was used on Iowa streams in collecting sediment 
samples from one to four times daily, depending on the rate of flow. 
Daily river temperatures are given for a few streams. T^ ase data 
were obtained at the time the water samples were collected for chem 
ical analysis. So far as practicable the water temperatures were 
observed at about the same time each day for each river station.

1



2 QUALITY OF StTRFACE WATERS, 1944

ANALYTICAL METHODS

CHEMICAL ANALYSES

Three composite samples were usually analyzed each month. These 
samples were made by mixing together equal qu;antHies of daily 
samples collected from the 1st to the 10th, from the llth to the 20th, 
and during the remainder of the month. For some streams that are 
subject to sudden large changes in chemical composition, composite 
samples were at times made for shorter periods on the basis of the 
concentration ol dissolved solids indicated by measurements of specific 
conductance of the daily samples.
i The samples were analyzed according to methods that are regularly 
used by the Geological Survey and that are essentially tl ?- same or are 
modifications of methods described in recognized authoritative publi 
cations 1 for the mineral analysis of water samples. The mineral 
constituents are reported in parts per million and also in equivalents 
per million for most analyses. Results given in parts per million 
can be converted to grains per United States gallor by dividing 
by 17.12.

The constituents determined were not the same for all areas. In the 
analyses of some waters used for irrigation the quantity of dissolved 
solids is given in tons per acre-foot as well as in parts per million. 
These analyses also give the percent sodium. In analyses of waters 
containing fairly large quantities of soluble salts the quantity reported 
for dissolved solids is the sum of the quantities of the various constit 
uents determined. In other analyses the quantity reported as dis 
solved solids is the residue on evaporation after heating at 180° C. for 
1 hour. The total hardness is calculated as the CaCO3 equivalent of 
all the significant cations except sodium and potassium. In some of 
the analyses noncarbonate hardness is also reported. Specific con 
ductance is given for most analyses and was determined by means of a 
conductance bridge using a standard potassium chloride solution as 
reference.

Average or weighted-average analyses for the water year are given 
for most daily sampling stations. An average analysis represents the 
composition of water that would be contained in a vessel or reservoir 
that had received equal quantities of water from the river each day for 
the water year. The weighted-average analysis represents approxi 
mately the composition of water that would be found in a reservoir 
containing the water passing a given station during the year after 
thorough mixing hi the reservoir. The weighted-average analysis is

i Collins, W. D., Notes on practical water analyses: U. S. Qeol. Survey Water-Supply Paper 596-H, 
pp. 236-261, 1928.

American Public Health Association, Standard methods for the examination of water and sewage, 8th 
Cd., pp. 53-123,1936.
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computed by multiplying the discharge for the sampling per od by the 
quantities of the individual constituents for the corresponding period 
and dividing the sum of the products by the total discharge for the 
water year. The weighted-average analysis shows less-cor^entrated 
water than that represented by the average of the individua 1 analyses 
because at times of high discharge the rivers carry the smallest amount 
of dissolved solids.

SUSPENDED SEDIMENT

Sediment concentrations were determined by filtration or evapora 
tion of the samples as required. For some stations, concentrations 
were interpolated for those days on which no samples were collected. 
Sediment concentrations for each day are expressed in percent by 
weight for streams in the Colorado River Basin where concentrations 
in excess of 10 percent are not infrequent, and in parts per million by 
weight for all other streams for which sediment records are reported. 
One percent is equivalent to 10,000 parts per million.

In addition to these records of total quantities of sedimert, records 
of the sizes of the particles of sediment are included as a guide to 
estimating the volumes of deposited material. Since much of the 
material carried in suspension is smaller than the finest sieves, it is 
customary to determine the sizes of the smaller particles by the bottom 
withdrawal tube method.2 As the sizes and the settling rates of the 
particles in suspension are dependent on the chemical character of the 
water, the size analyses were made with a settling medium consisting 
of water similar in character and concentration to the water of the 
original suspension.

MINERAL, CONSTITUENTS IN SOLUTION

All natural waters contain dissolved mineral matter. Water in 
contact with soils or rocks, even for only a few hours, will dissolve 
the rock minerals. The quantity of dissolved mineral matter in a 
natural water depends primarily on the type of rocks or soil-- through 
which the water has passed and the length of time it has been in contact 
with the rocks or soils. The concentration of mineral matter in a 
river water is frequently increased by drainage from mines or oil 
fields, by the addition of industrial or municipal wastes, or by return 
drainage in irrigated regions.

The mineral constituents and physical properties of natural waters 
reported in the tables of analyses include those that have a practical 
bearing on the value of the waters for most purposes. The analyses 
generally include data for silica, iron, calcium, magnesium, sodium,

* Iowa Institute of Hydraulic Research, A study of new methods for size analysis of suspe^ed sediment 
samples: Report No. 7 of a study of methods used in measurement and analysis of sediment lo^ds in streams, 
1943.
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potassium or sodium and potassium together as sodium bicarbon 
ate, sulfate, chloride, fluoride, nitrate, and dissolved sclids. Alumi 
num, manganese, color, hydrogen-ion concentration (pH), acidity, 
oxygen consumed, and borate are reported for certain streams. The 
source and significance of the different constituents and other proper 
ties of natural waters are discussed in the following paragraphs.

Oxygen consumed. The term "oxygen consumed" furrishes a rough 
indication of the oxidizable organic matter in the unfilterrd and filtered 
samples. Oxygen consumed may be roughly proportional to the 
intensity of the color of natural waters, though waters that are not 
noticeably colored may contain oxidizable material. Oxygen con 
sumed gives a partial measure of polluting materials sr o,h as sewage 
and oxidizable industrial wastes.

Color. In water analysis the term "color" refers to tl °> appearance 
of water that is free from suspended solids. Water for domestic use 
and some industrial uses should be free from any perceptible color. 
Color in natural surface waters is due almost entirely to organic matter 
extracted from leaves, roots, and decaying plant life on the ground 
and hi the soils. At some localities high color in water results from 
industrial wastes and sewage. A color less than 10 usually passes 
unnoticed. Some swamp waters have natural color of 200 or 300 
or more.

Hydrogen-ion concentration (pH). The degree of acidity or alka 
linity of water, as indicated by the hydrogen-ion concentration, or 
pH, is related to the corrosive properties of water, and should be 
known so that proper treatment for coagulation may be made at 
water-treatment plants. It represents .the negative logarithm of the 
number of moles of ionized hydrogen per liter of water. A pH value 
of 7.0 indicates that the water is neither acid nor alkdine. Values 
lower than 7.0 denote increasing acidity, while values higher than 7.0 
denote increasing alkalinity. The pH of water indicates its activity 
towards metal surfaces. As the pH increases the corrosive activities 
of the water decreases. The pH of most natural STirface waters 
varies between 6.0 and 8.0. Some alkaline surface waters have pH 
values greater than 8.0, and waters containing free minerrl acid usually 
have values less than 4.5.

Specific conductance (KX105 at 25° <?.). The specific conductance of 
water is a measure of its ability to conduct a current of electricity. 
It varies with the temperature and with the concentration and degree 
of ionization of the different minerals in solution. Specific conduct 
ance values are expressed in reciprocal ohms (mhos x 105) at 25° C. 
When considered hi conjunction with determinations for other con 
stituents, specific conductance is a useful determination and plays



MINERAL CONSTITUENTS IN SOLUTION 5

an important part in following changes in concentration of the total 
. quantity of dissolved minerals in surface waters.

Silica (Si02). Silica is dissolved from practically all rocl*?*. A few 
natural surface waters contain less than 3 parts per million of silica 
and some contain more than 50 parts, but the more common range is 
from 10 to 30 parts per million. Silica affects the usefulness of a 
water because it contributes to the formation of boiler scales and 
usually is removed from feed water for high pressure boilers. Silica 
also forms troublesome deposits on the blades of steam turbines.

Aluminum and manganese (Al and Mri). Aluminum and man 
ganese are dissolved in appreciable quantities from rock? in some 
sections of the country. Waters impounded in large reservoirs may 
contain manganese that has been dissolved from the mud on the 
bottom of the reservoir by the action of carbon dioxide produced by 
anaerobic fermentation of organic matter. Aluminum and man 
ganese are not regularly determined in areas where these constituents 
are not present in appreciable quantities. Acid waters mry contain 
relatively large quantities, which can be troublesome in certain uses 
of the waters. Manganese is especially objectionable in vater used 
in laundry work and in textile processing. It causes a dark-brown or 
black stain in fabrics and on porcelain fixtures. Appreciable quan 
tities of manganese are often found in waters containing troublesome 
quantities of iron.

Iron (Fe). Iron is dissolved from many rocks and soils. On 
exposure to the air, normal basic waters that contain mere than 1 
part per million of iron soon become turbid with the insolut'e reddish 
ferric oxide produced by oxidation. Surface waters, therefore, seldom 
contain as much as 1 part per million of dissolved iron, although some 
acid waters cany large quantities of iron in solution. Iron causes 
stains on white porcelain or enameled ware and fixtures and on clothing 
or other fabrics washed hi the water.

Calcium (Co). Calcium is dissolved from practically all rocks, but 
is usually found in greater quantities in waters in contact with lime 
stone, dolomite, and gypsum. Calcium and magnesium make water 
hard and are largely responsible for the formation of boiler scale. Most 
waters associated with granite or silicious sands may contain less than 
10 parts per million of calcium; many waters from limestone contain 
from 30 to 100 parts; and waters that leach deposits of gypsum may 
contain several hundred parts.

Magnesium (Mg). Magnesium is dissolved from many rocks, par 
ticularly from dolomitic rocks. Its effects are similar to those of cal 
cium. The magnesium in soft waters may amount to only 1 or 2 parts 
per million, but water in areas that contain large quantities of dolomite
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or-other magnesium-bearing rocks may contain from 20 tc 100 or more 
parts per million of magnesium.

Sodium and potassium (Na and K). Sodium and potassium are 
dissolved from practically all rocks, but they make up only a small part 
of the dissolved mineral matter in most surface waters in humid 
regions. Sodium may be the predominant basic radical in more highly 
mineralized waters found in some sections of western United States. 
Natural waters that contain only 3 or 4 parts per million of the two 
together are likely to carry almost as much potassium as sodium. As 
the total quantity of these constituents increases the proportion of 
sodium becomes greater. Moderate quantities of these constituents 
have little effect on the usefulness of the water for most pirposes, but 
waters that carry more than 50 or 100 parts per million of the two may 
require careful operation of steam boilers to prevent foaming. Waters 
that contain a large proportion of sodium salts may not be satisfactory 
for irrigation, and a few waters contain so much sodium that they are 
unfit for nearly all uses.

Carbonate and bicarbonate (COz and HCO^). Bicarbonate occurs in 
waters largely through the action of carbon dioxide, whicl enables the 
water to dissolve carbonates of calcium and magnesium. Carbonate 
is not present in appreciable quantities in most natural waters. The 
bicarbonate in waters that come from relatively insoluble rocks may 
amount to 50 parts per million or less; many waters from limestone 
contain from 200 to 400 parts per million. Bicarbonate in moderate 
quantities in water has no effect for most uses.

Sulfate (SO*). Sulfate is dissolved from rocks and soils and in large 
quantities from gypsum in beds of shale and from deposits of sodium 
sulfate. It is also formed by the oxidation of sulfides of iron and is 
therefore present in considerable quantities in waters from mines. Sul 
fate in waters that contain much calcium and magnesium causes the 
formation of hard scale in steam boilers and may increase the cost of 
softening the water.

Chloride (CZ). Chloride is dissolved from rock materials in all parts 
of the country. Surface waters in the humid regions are usually low in 
chloride, while streams in arid or semiarid regions may have several 
hundred parts per million of sodium chloride that has Hen leached 
from the soils and rocks, especially where they receive return drainage 
from irrigated lands. Large quantities of chloride may affect the 
industrial use of water by increasing the corrosiveness of waters that 
contain large quantities of calcium and magnesium.

Fluoride (F). Fluoride has been reported as present in rocks to 
about the same extent as chloride. However, the quantity of fluoride 
present in natural surface waters is ordinarily very small compared to 
that of chloride. Fluoride in water is known to be associated with the
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dental defect known as mottled enamel, if the water is used fc ̂  drinking 
by young children during calcification or formation of the teeth. This 
condition becomes more noticeable as the quantity of fluorine in water 
increases above 1 part per million. Present investigations indicate 
that the incidence of dental caries decay of teeth is less Vhen there 
are small amounts of fluoride present in the water supply than when 
there is none.

Nitrate (NOZ). Nitrate in water is considered a final oxidation 
product of nitrogenous material and may indicate previous contamina 
tion by sewage or other organic matter. The quantities of nitrate 
usually present in surface waters have no effect on the vahn of water 
for ordinary uses, though it has been reported that as much as 2 parts 
per million of nitrate prevent intercrystalline cracking of boiler steeL

Borate (B03). Borate is reported for analyses of most surface waters 
in arid and semiarid regions of the middle and far west, where irrigation 
is practiced or contemplated. The element boron (B) has t ̂ en found 
to be detrimental to citrus and certain other crops. Very few of the 
surface waters analyzed have been found to contain boron in harmful 
concentrations.

Dissolved solids. The quantity reported as dissolved solids the 
residue on evaporation consists mainly of the dissolved mineral 
constituents in the water. It also may contain some organic matter 
and water of crystallization. Waters with less than 500 parts per 
million of dissolved solids are usually satisfactory for domestic and 
some industrial uses. Waters with more than 1,000 parts per 
million of dissolved solids are likely to be unsuitable for most domestic 
and industrial uses. Waters containing several thousands of parts 
per million are sometimes successfully used for irrigation where 
irrigation practices permit removal of soluble salts through the appli 
cation of large volumes of water on well-drained lands.
.Hardness. Hardness is the characteristic of water that receives 

the most attention with reference to industrial and domestic use. 
It is usually recognized by .the increased quantity of soap required 
to produce lather and by the deposits of insoluble salts formed when 
water is heated.

Hardness is caused almost entirely by compounds of calcium and 
magnesium. Other constituents, such as iron, manganese, aluminum, 
barium, strontium, and free acid also cause hardness. Hardness is 
expressed as the calcium carbonate equivalent of all the rignificant 
Rations except sodium and potassium. The hardness caused by 
calcium, magnesium, and other ions equivalent to the bicarbonate 
or carbonate in a water is called carbonate hardness; the hardness 
caused by other compounds of calcium and magnesium is called 
noncarbonate hardness. Water that has less than 60 parts p er million
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of hardness is usually rated as soft and suitable for most purposes 
without further softening. Hardness between 60 and 120 parts per 
million does not seriously interfere with the use of water for most 
purposes except for use in high-pressure steam boilers and in some 
industrial processes. Waters with* hardness ranging from 121 to 
200 are considered hard and in the upper ranges laundries and 
industries may profitably soften the supply. Water with hardness 
beyond 200 parts per million usually requires some treatment for 
removal of hardness before being used for most purposes,

Total acidity. The total acidity of a natural water represents the 
content of free carbon dioxide, mineral acids, and sails, especially 
sulfates of iron and aluminum, which hydrolyze to give hydrogen 
ions. Acid waters are very corrosive and generally contain excessive 
amounts of other objectionable constituents, such as iror, aluminum, 
or manganese.

Corrosiveness. The corrosiveness of a water is .that property 
which makes the water aggressive to metal surfaces and frequently 
results in the appearance of "red water" caused by solution of iron. 
The disadvantages of iron in water have been previousTy discussed. 
However, besides the trouble caused by iron in water, corrosion 
causes the deterioration of water pipes, steam boilers, and water- 
heating equipment. Many waters that do not appreciably corrode 
cold-water lines will aggressively attack hot-water linos. Oxygen, 
carbon dioxide, free acid, and acid-generating salts are the principal 
constituents in water that cause corrosion. In a general way, very 
soft waters of low mineral content tend to be more coTosive than 
hard waters containing appreciable quantities of the carbonates and 
bicarbonates of calcium and magnesium.

Percent sodium. "Percent sodium" is reported in most of the 
analyses of waters collected from streams in the westerr part of the 
country where irrigation is practiced extensively. The proportion 
of sodium to other basic constituents in the water has a bearing on 
the suitability of a water for' irrigation. It is the result obtained 
bp dividing the equivalents per million of sodium by the equivalents 
per million of the cations (usually calcium, magnesium, sodium, and 
potassium) and multiplying by 100. Waters in which the percent 
sodium is more than 60 may be injurious when applied to certain 
types of soils, particularly when adequate drainage is not provided.

COOPERATION AND DIVISION OF WOFK

The analyses of water samples and the determinations of sediment 
loads given in this report were made in connection vdth various 
Federal and cooperative projects as described below. The descrip 
tions of the work and the tables of analyses are arranged by drain-
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age basins, according to Geological Survey practice in reporting 
records of stream flow.

NORTH ATLANTIC SLOPE BASINS

Pennsylvania, Investigations of the industrial quality of surface 
waters of Pennsylvania began in July 1944 in cooperation with the 
Pennsylvania Department of Commerce, Floyd Chalfont, secretary. 
The investigations were under the direction of W. F. White, district 
chemist, Washington, D. C. The analyses were made ty D. M. 
Derrick, E. W. Lohr, A. C. Vlis^dis, and W. F. White. Becords of 
discharge were furnished by John W. Mangan, district engineer, 
Harrisburg, Pa.

SOUTH ATLANTIC SLOPE AND EASTERN GULF OF MEXICO BASINS

North Carolina. Quality of water studies in North Carc^ina were 
begun in the fall of 1943 under a cooperative agreement between 
the Geological Survey and the North Carolina Department of Con 
servation and Development, K. Bruce Etheridge, director. The 
investigations were made under the direction of W. L. Lamar, district 
chemist, Kaleigh, N. C. The analyses were made by E. Holloman 
and W. L. Lamar. Records of discharge were furnished by E. D. 
Burchard, district engineer, Raleigh, N. C.

Florida. The work on the quality of surface waters in Florida 
was confined to an area in the southeastern part of the iT+ate. It 
formed a part of a general study of the sources of water available for 
public and private supplies for Miami, Miami Beach, and the sur 
rounding territory. The study was made under a cooperative agree 
ment between the Geological Survey and Dade County and the 
cities of Miami, Miami Beach, and Coral Gables. The cuality of 
water investigations were under the direction of S. K. Love, Analy 
ses were made in the Geological Survey laboratory in Washington 
by E. D. Manfredi, S. K. Love, and M. B. Thomas. Records of 
discharge were furnished by G. E. Ferguson, district engineer, Ocala, 
Fla.

Georgia. Quality of water investigations in Georgia were made as 
part of a general study of the water resources of Georgia under a 
cooperative agreement between the Geological Survey and the Geor 
gia Department of Mines, Mining, and Geology, Garlanc! Peyton, 
director. The investigations were made under the direction of W. L. 
Lamar, district entrust, Raleigh, N. C. The analyses were made by 
E. Holloman and W, L. Lamar. Records of discharge were furnished 
by M. T. Thomson, district engineer, Atlanta, Ga.
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OHIO RIVER, BASIN

Pennsylvania. Investigations of the industrial quality of surface 
waters of Pennsylvania began in July 1944 in cooperation with the 
Pennsylvania Department of Commerce, Floyd Chalfont, secretary. 
The investigations were under the direction of W. F. White, district 
chemist, Washington, D. C. The analyses were mad«s by D. M. 
Derrick, E. W. Lohr, A. C. Vlisidis, and W. F. White. Records of 
discharge were furnished by John W. Mangan, district engineer, 
Harrisburg, Pa.

UPPER MISSISSIPPI RIVER BASINS

Iowa. Investigations of the chemical -character anc1 of the sus 
pended sediment loads in surface waters in Iowa were b^gun hi 1944 
under a cooperative agreement with the Geological Survey and the 
Iowa State Geological Survey. The sampling and analysis of the 
water to determine its chemical quality were made under the direction 
of S. K. LoVe, chemist, Washington, D. C. The analyses were made 
by S. K. Love, E. D. Manfredi, and M. B. Thomas. TfTe collection 
and analysis of sediment samples were made under the supervision of 
L. C. Crawford, district engineer, Iowa City. Records of discharge 
were furnished by Mr. Crawford.

LOWER MISSISSIPPI RIVER BASIN

New Mexico. In cooperation with the Corps of Engineers, United 
States Army, records were obtained of the contributions of the 
Canadian and Conchas Rivers to the storage behind Conchas Dam 
in New Mexico, and of the quality of the water in the reservoir. The 
studies were made under the direction of C. S. Howard, district 
chemist, Albuquerque, N. Mex. The chemical analyse? were made 
by A. W. Carlson, M. Cummings, T. Downer, C. S. Howard, R. T. 
Kiser, and W. F. White. Records of discharge were furnished by 
Berkeley Johnson, district engineer, Santa Fe, N. Mex.

Texas and Oklahoma. Quality of water studies in the lower Missis 
sippi River Basin on the Red and Washita Rivers were made under a 
cooperative agreement with the Geological Survey and the cities of 
Denison and Sherman, under the supervision of W. W. Hastings, 
district chemist, Austin, Tex. Analyses were made by M. L. Begley, 
W. W. Hastings, and J. H. Rowley. Records of discharge were 
furnished by J. L. Saunders, district engineer, Fort Smith, Ark., and 
by the Corps of Engineers, United States Army.

Louisiana. Quality of water investigations in Louisiana were made 
under a cooperative agreement between the Geological Survey and 
the Louisiana State Department of Public Works, under the direction
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oi W. W. Hastings, district chemist, Austin, Tex. The analyses were 
made by M. L. Begley, W. W. Hastings, and J. H. Eowley. Eecords 
of discharge were furnished by E. E. Marsh, district engineer, Baton 
Rouge, La.

WESTERN GULF OF MEXICO BASINS

Louisiana. Quality of water studies in Louisiana were made 
under a cooperative agreement between the Geological Survey and 
the Louisiana State Department of Public Works and the Louisiana 
Department of Conservation. The investigations wer? raider the 
supervision of W. W. Hastings, district chemist, Austin. Tex. The 
analyses were made by M. L. Begley, W. W. Hastings, and J. H. 
Eowley. Records of discharge were furnished by R. E. Marsh, 
district engineer, Baton Eouge, La.

New Mexico. Work on the quality of surface waters in New Mexico 
was done under a cooperative agreement between the Geological 
Survey and the New Mexico Interstate Stream Commission, Thomas 
M. McClure, secretary. The quality of water investigations were 
made under the direction of C. S. Howard, district chemist, Albu 
querque, N. Mex. The analyses were made by A. W. Carlson, 
M. Cummings, T. Downer, J. D. Hem, C. S. Howard, E. T. Riser, 
and W. F. White. Eecords of discharge were furnished by Berkeley 
Johnson, district engineer, Santa Fe, N. Mex.

Texas. Quality of water investigations in Texas on the Brazos and 
Colorado (Texas) Rivers were made in cooperation with the Texas 
State Board of Water Engineers and the studies on Salt and Toyah 
Creeks were made in cooperation with the Texas Pecos River Com 
pact Commission. The work on the Pecos River was done under a 
cooperative agreement with the Red Bluff Water Power Control 
District. The investigations were under the direction of W. W. 
Hastings, district chemist, Austin, Tex. Analyses of water samples 
were made by M. L. Begley, W. W. Hastings, and J. H. Rowley. 
Records of discharge were furnished by C. E. Ellsworth, district 
engineer, Austin, Tex.

COLORADO RIVER BASIN

Investigations of the quality of the water and of suspended sediment 
loads have been carried on as a continuing Federal project under the 
direction of C. S. Howard, district chemist, Albuquerque, N. Mex., 
with the cooperation of the following district engineers of the Geo 
logical Survey: Robert Follansbee, Denver, Colo.; J. H. Gardiner, 
Tucson, Ariz.; Berkeley Johnson, Santa Fe, N. Mex., and M. T. 
Wilson, Salt Lake City, Utah. Water samples for chemical analysis

761259 48 2
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were collected in the Safford Valley of the Gila River as part of an 
investigation undertaken at the request of, and financed by, the 
Defense Plants Corporation. Water samples were collected from 
Lake Mead by the Bureau of Reclamation. Chemical analyses were 
made by A. W. Carlson, M. Cummings, T. Downer, J. D. Hem, 
C. S. Howard, R. T. Kiser, D. C. Lillywhite, H. B. Waha, and W. F. 
White.

PUBLICATIONS

Records of chemical analyses, suspended sediment loads, and water 
temperatures of samples "of surface water collected regularly during 
the years ended September 30, 1941, 1942, and 1943, for r^ost of the 
stations listed in this report are given in Water-Supply Papers 942, 
950, and 970, respectively. References to chemical analyses made by 
the Geological Survey in the Colorado River, Pecos Rive", and Rio 
Grande Basins are given in summarized form in Water-Supply Paper 
970. Analyses that were representative of a large number of rivers 
throughout the United States in 1905 to 1912 are given in Professional 
Paper 135. Analyses of surface waters in Georgia, 1937 to 1941, are 
given in Water-Supply Paper 889-E.
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32 QUALITY OP SURFACE WATERS, 1944
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52 QUALITY OF SURFACE WATERS* 1944

CANALS IN BBOWABD. DADE. AND PALM BEACH COUNTIES FLA.

[Single samples collected at monthly intervals at gaging stations] 

Chemical analyses, in parts per million

Date of collection

1

 §5 
§x

|afc

Calcium (Ca)
Magnesium (Mg)

8~ §M

CO

a
0^

m

Sulfate (S0«)
0 

1

6

0

2

Dissolved solids

3

If

Hillsboro Canal near Deerfleld Beach

Oct. 7, 1943.............
Nov. 2...... ..
Nov. 30. ____ .
Dec. 31............ . .
Jan. 31, 1944............
Feb. 29.........

Mar. 31.........
May 2..... ........
May 31. _ .
July !_.___. _  

300 
240 
190 
160 
120 
82

66 
80 
90 

180

7.0 
&9 
6.7 
7.0 
7.1 
7.2

7.3
7.4 
7.2 
7.2

51.2 
59.3 

113 
52.2 
79.4 

103

94.6 
83.8 

131 
106

55 
64 
26 
46 
70 
99

82 
91 
92 
97

13 
15 
7.4 

12 
15 
17

18 . 
15 
26 
29

30 
43 
12 
40 
74 
97

92 
69 

147 
89 .

190 
194 
72 

156 
242 
334

288 
319 
388 
430

16 
16 
5.6 

12 
23 
33

39 
26 
34 
19

60 
80 
38 
79 

123 
156

144 
106 
216 
129

0.4 
.4 
.2 
.2
.8 
.6

.1 

.1 

.2 

.2

268 
304 
124 
266 
425 
567

517 
464 
706 
575

191 
196 
93 

164 
236 
317

278 
288 
336 
361

North New River Canal near Fort Landerdale

Oct. 7, 1943.............
Nov. 4,....
Nov. 30. ...
Jan. 7, 1944.
Jan. 31........
Feb. 29..... .

Mar. 31....
May 1 ........
June 1 ___ .
June 30. ...

124 
110 
90 
80 
70 
86

62 
86 
60 
90

7.2 
7.1 
7.3 
7.4 
8.4 
7.6

7.4 
7.6 
7.3 
7.3

75.1 
60.0 
68.1 
63.6 
55.2 
612

62.9 
70.8 
616 
79.1

81 
83 
79 
67 
76 
91

84 
79 
60 
89

22 
16 
16 
16 
16 
17

16 
23 
14 
22

51 
16 
21 
23 
14 
23

28 
42 
34
47

306 
272 
268 
232 
248 
312

286 
290 
220 
342

37 
20 
26 
26 
23 
22

29 
54 
29 
36

80 
46 
44 
46 
42 
49

51 
63 
60 
69

0.2 
1.1 
.6 
.5 
.3 
.3

.2 

.2 

.2 

.2

422 
315 
319 
293 
294 
356

349 
404 
296 
432

292 
273 
263 
233 
256 
297

276 
292 
207 
312

Tamiami Canal near Coral Gables

Oct. 11, 1943
Nov. 7......
Dec. 8......
Dec.30...... .
Jan. 27, 1944..... .
Mar. 1......

Mar. 28..... .
May3....... .
May 30  .....
July 3........... .
Aug. 10.........
Sept. 6 ..

35 
46 
60 
68 
63 
57

40 
34 
30 
35 
65 
60

7.2 
7.3 
7.3 
7.4 
7.3 
7.6

7.5 
7.3 
7.1 
7.2 
7.3 
7.2

416 
44.5 
44.7 
44.0 
42.4 
46.7

416 
41.4 
48.0 
414 
49.2 
48.0

86 
84 
83 
81 
79 
88

82 
78 
88 
79 
86 
88

6.8 
7.2 
8.3 
8.7 
7.4 
7.4

6.3 
5.9 
5.9 
5.6 
6.3 
8.5

1.2

~~2.~3~ 

2.3

4.6 
6.0 
5.5 
6.9 

13 
1.2

266 
254 
252 
248 
242 
272

252 
238 
268 
246 
274 
274

13 
8.0 
8.4 
8.4 
6.4 
6.0

6.4 
8.8 

10 
9.3 
9.3 
5.6

15 
15 
18 
18 
19 
18

19 
19 
18 
17 
24 
18

0.6 
.5 
.8 
.6 
.6 
.8

.8 
1.3 
.4 
.3 
.5 

1.0

249

"234' 

256

243 
236 
260 
239 
274 
257

242 
239 
241 
238 
228 
260

230 
219 
244 
220 
240 
264

West Palm Beach Canal at West Palm Beach

Oct. 7, 1943 ___ .
Nov. 2 ......
Nov. 30-.
Dec. 31..;.-. .
Jan. 31, 1944......
Mar. 1......

Mar. 31 .....
May 3. ...... .
May 31....... ...
July I...... ......

160
FA
120
95
70
70

65
66
30
70

6.8
7.2
6.8
7.4
7.3
7.5

7.4
7.5
7.1
7.2

29.4
67.7
85.6
107
86.7
84.6

88.8
613
51.0

105

34
62
64
62
59
60

62
57
53
60

6.6
16
17
22
17
18

17
13
12
20

12
63
101
132
97
89

100
60
35
133

98
184
222
252
220
204

222
196
178
272

10
37
36
68
49
63

54
37
28
49

33
102
145
188
138
138

144
89
68

175

0.3
.8

1.0
.8

1.0
1.5

1.5
.4
.4
.2

144
361
463
687
469
460

488
363
274
571

112
196
206
246
217
224

224
196
182
232

Miami Canal at Water Plant, Hialeah

Oct. 8, 1943........... .
Nov. 4....... .
Dec. Z.. ........
Feb. 1, 1944
Mar. l... ......
Mar. 31 ....

Mays. __ .
May 31.... __ .
June 30. ....
Aug. 4........ ........ .
Sept. 5........ ..... .

100
105
90
90
90
63

60
66
66
80
100

7.2
7.3
-7.4
8.3
7.3
7.6

7.8
7.2
7.2
7.2
7.2

47.7
50.1
48.5
55.8
52.8
51.9

60.1
63.8
51.7
51.8
54.0

91
96
90
99
96
94

87
94
91
90
102

8.7
8.1
9.2
12
10
8.3

9.2
8.2
7.2
7.6
6.6

1.4

3.9
5.8

8.0
10
9.0
8.7
2.3

266
288
278
292
308
302

282

292
284
304

19
13
11
7.2
7.2
3.1

4.5
7.4
5.3
13
10

15
16
18
20
20
21

26
22
22
19
19

0.2
.3
.6
1.3
1.3
1.1

.8

.5

.3
1.0
.2

267

290
282

274
293
279
279
290

263
273
262
297
280
268

265
268
256
266
282



SOUTH ATLANTIC SLOPE AND EASTERN GULF OF METICO 53

CANALS IN BBOWARD. DADE. AND PALM BEACH COUNTIES, FLA. Continued

Chemical analyses, in equivalents per million

Date of collection

O
W PI

I X

"S H »Osr 01
00

"c? 
O

B

!
|

<3

1

aif 
l§
ga
3 35' 

b ona t e 

Os)

»B

6
00

00

O

a

O

0
6
0)

1 
fc

^

1
 o
P

Q

3 

So^oIs
Hillsboro Canal near Deerfield Beach

Oct. 7, 1943...  .......
Nov. 2... -..._._. __ ..
Nov. 30        . __ 
Dec. 31-..     .  
Jan. 31, 1944 _ .........
Feb. 29..-...  .......

Mar. 31.  .............
May 2.... ..............
May 31   ... ... ......
July l.......... .........

......

   

........

2.75
2.70
1.25 
2.30
3.49
4.94

4.09 
4.54
4.59
4.84

1.07
1.23
.61 
.99

1.23
1.40

1.48 
1.23
2.14
2.38

1.32
1.85
.51 

1.75
3.21
4.23

4.02 
2.99
6.43
3.87

3.11
3.18
1.18 
2.56
3.97
5.47

4.72 
5.23
6.36
7.05

0.33
.33
.12 
.25
.48
.69

.81 

.54

.71

.40

1.69
2.26
1.07 
2.23
3.47
4.40

4.06 
2.99
6.09
3.64

O.C1
.01
.C? 
.Of
.01
.01

.07 

.00

.Of

.01

...... ......

   

North New River Canal near Fort Landerdale

Oct. 7, 1943..   .......
Nov. 4.  .............. 
Nov. 30  ..............
Jan. 7, 1944,.... ........
Jan. 31....... ...........
Feb. 29.. ........ .......

Mar. 31.  .............
May 1. ........... _ ...

June 30 _ -  . .......

...... ......

.

........
4.04 
4.14 
3.94 
3.34 
3.79 
4.54

4.19 
3.94 
2.99 
4.44

1.80 
1.32 
1.32 
1.32 
1.32 
1.40

1.32 
1.89 
1.15 
1.81

2.21 
.71 
.92 
.99 
.63 

1.01

1.22 
1.82 
1.48 
2.06

5.02 
4.46 
4.39 
3.80 
4.06 
5.11

4.69 
4.75 
3.61 
5.61

0.77 
.42 
.54 
.54 
.48 
.46

.60 
1.12 
.60 
.75

2.26 
1.27 
1.24 
1.30 
1.18 
1.38

1.44 
1.78 
1.41 
1.95

0.07 
.02 
.01 
.O1 
.07 
.01

.01 

.01 

.01 

.01

...... ------

Tamlaml Canal near Coral Gables

 Oct. 11, 1943..  _ ....
Nov. 7.. ................ 
Dec. 8.. ................ 
Dec. 30..  ............
Jan. 27, 1944.   . _ .
Mar. 1... ........... _ .

Mar. 28  - ___ .:... . 
May 3..  .............
May 30    .... .......
Julys...................
Aug. 10        
Sept. 6 .. ______ .

....  

......

------

.   

......

........

........

4.29 
4.19 
4.14 
4.04 
3.94 
4.39

4.09 
3.89 
4.39 
3.94 
4.29 
4.39

0.56 
.69 
.68 
.72 
.61 
.61

.52 

.49 

.49 

.46 

.62 

.70

0.05

"."16" 

.10

.20 

.26 

.24 

.30 

.56 

.05

4.20 
4.16 
4.13 
4.06 
3.97 
4.46

4.13 
3.90 
4.39 
4.03 
4.49 
4.49

0.27 
.17 
.17 
.17 
.13 
.12

.13 

.18 

.21 

.19 

.19 

.12

0.42 
.42 
.51 
.61 
.54 
.51

.54 

.54 

.51 

.48 

.68 

.51

0.0' 
.0' 
.0' 
.0' 
.0' 
.0"

.0" 

.O1? .0* 

.01 .0' 

.01

......

   

::"~

West Palm Beach Canal at West Palm Beach

Oct. 7, 1943.............
Nov. 2...      .
Nov. 30   ... ... ... ....

Jan. 31, 1944..-.. .......
Mar. 1    ............

Mar. 31... _
May3 .  ...........
May 31..  ............ 
July l........ __ .......

......

1.70 
2.60 
2.70 
3.09 
2.94 
2.99

3.09 
2.84 
2.65 
2.99

0.54 
1.32 
1.40 
1.81 
1.40 
1.48

1.40 
1.07 
.99 

1.64

0.51 
2.76 
4.40 
6.75 
4.20 
3.88

4.35 
2.59 
1.51 
5.79

1.61 
3.02 
3.64 
4.13 
3.61 
3.34

3.64 
3.21 
2.92 
4.46

0.21 
.77 
.75 

1.21 
1.02 
1.10

1.12
.77 
.58 

1.02

0.93 
2.88 
4.09 
5.30 
3.89
a 89
4.06 
2.51 
1.64 
4.94

0.01 .0' 
.0"? .0" 
.03 
.03

.03 .0' 

.0" 

.00
...... ......

Miami Canal at Water Plant. Hialeah

Oct. 8, 1943. ....... .....
NOY. 4..     .........
Dec. 2.. ................
Feb. 1, 1944..   .......
Mar. I..... ............. 
Mar. 31. _____ . __ .

May 3.  ..............
May 31    ......... 
June 30. ................
Aug. 4.   _ ... ... ... i 
Sept. 5.       .......

-   --

------

-   --

......

... .....

..... '...

4.54
4.79
4.49
4.94
4.79 
4.69

4.34
4.69 
4.54 
4.49 
5.09

0.72
.67
.76
.99
.82 
.68

.76

.67 

.59 

.62 

.54

0.06

.17 

.25

VR
.44 
.39 
.38 
.10

4.36
4.72
4.56
4.78
5.05 
4.95

4.62
5.02 
4.79 
4.66 
4.98

0.40
.27
23

.15

.16 

.06

.09

.15 

.11 

.27 

.21

0.42
.45
.51
.56
.56 
.59

.73

.62 

.62 

.54 

.54

0.00
.00
.or
.02
.02 
.02

.or

.01 

.00 

.02

.or

   

......

......

.'.....



54 QUALITY OF SURFACE WATERS, 1944

TIDAL CANALS IN AND NEAR MIAMI, FLA.

[Single samples collected at semimonthly or monthly intervals at several bridges on each canal to give 
information about extent of salt-water contamination from Biscayne Bay. The vs lues reported were 
determined on bottom samples]

Biscayne Canal at D. S. Highway 1

Date

1943 
Oct. 6. _ -..-

Nov. 24.   ..
Dec. 27   ..

1944
Jan. 18   ...

Specific 
 conduct 

ance 
(KX10« 

at 25° C.)

394
4,230
4,400
4,680

3,790

Chlo 
ride 

(01, P. 
p.m.)

1,090
15,400
16,000
17,400

14,100

Date

1944 
Feb. 5    
Feb. 23    
Mar. 9... __
Mar. 28   
Apr. 18 _ ..--

Specific 
conduct 

ance 
(KX10* 

at 25° C.)

4,890
3,370
4.780
3,340
5,010

Chlo 
ride 

(01, P. 
p.m.)

18,100
11,900
17,700
17,200
18,500

Date

1944
TVToTT "it\

July 26i_.
July 26 * __ ..

Specific 
conduct 

ance 
(KX10» 

at 25° C.)

5,070
n Qiy\

3 ot (\

464
4 740

Chlo 
ride 

(Cl,-4>. 
p.m.)

19 300
10,200
n stnn

129
17,600

Biscayne Canal at Northeast Sixth Avenue

1943
Oct. 6    ..
Nov. 2_   .
Nov. 24 __ ..

1944 
Jan. 18    

60.4
83.fi

3,860
1,575

2,140

49
83

13,900
5,140

7,460

1944 
Feb. 5    
Feb. 23  ....
Mar.9__    _
Mar. 28   
Apr. 18  _--.

3,950
3,890
1,600
3,270
4,630

14,100
13,900
5,230

1L500
16,900

1944 
May8 __ ...

July 26i   
July 26 >__  

4,350
2,850
3,820

124
2,810

16,000
Q Q4A

13,900
ooo

9,670

Biscayne Canal at West Dixie Highway

194S 
Oct. 6- ......
Nov. 2.   .
Nov. 24.-. 
Dec. 27 __ .-_

1944

54.3
63.7
64.6
141

62.7

38
55
43
275

40

1944 
Feb. 5 -...-._
Feb. 23  -.
Mar. 9  ....
Mar. 28  ...
Apr. is.--.-.

2,210
2,290

702
2,260
3,930

7.400
10,400
2,100
7,900
14,000

1944

July 26i   
July 26 »_ __ _

2,600
67.2

2,210
114
149

9,030
55

7,460
200
320

Biscayne Canal at Northwest Seventh Avenue

194S 
Oct. 6   .

Nov. 24..   .
Dec. 27 __ ...

1944 
Jan. 18    

47.4
50.2
AA Q

51.0

47.8

16
18

19

16

1944 
Feb. 5    
Feb. 23  ...-

Mar. 28_-.__. 
Apr. 18. .....

57.1
61.0
50.8
59.5 

973,

19
30
27
25 

2,950

1944

May30__-__

July 26' __ 
July 262. __._

60.1
48.6
w\ o

51.6 
55.9

31
. 17

18
29
38

Biscayne Canal at Northwest Twenty-seventh Avenue

1943

Nov. 24..-  

1944 
Jan. 18-- .

47.5
50.8
45.2
51.1

50.1

13
15
13
19

17

1944 
Feb. 5  .....
Feb. 23.   
Mar. 9-    --
Mar. 28.-.-. .
Apr. 18.   ,-

51.2
55.4
49.5
52.5
53.7

16
9

16
17
18

1944 
May8._- _ .
May 30_ _ .

July 26' __
July 26 *  ...

50.8
51.0
50.0
58.4
51.1

19
17
17
16
18

Biscayne Canal at Le Jeune Road

1943 
Oct. 6.  ....
Nov. 2...   
Nov. 24......
Dec. 27 _ -..-

1944

47.4

46.1

50.0

14
15
17
17

15

1944 
Feb. 5 _ .....
Feb. 23    
Mar. 9. __ .-
Mar. 28.  
Apr. 18__ __ -

52.2
51.7
49.8
52.9
51.7

16
16
15
16
16

1944 
May 8 ____
May 30 ___
June 21 ......
July 26  _.__

51.2
51.6
50.6
50.7

16
16
16
19

See footnotes at end of table.
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  Biscayne Canal at Red Road

Date

1943

Nov. 24..- 
Dec. 27.......

1944

Specific 
conduct 

ance 
(KX105 

at25°C.)

48.9
49.8
47.9
49.7

49.2

Chlo 
ride 

(01, p. 
p.m.)

13
16
12
16

15

Date

1»44 
Feb. 5_   
Feb. 23.......
Mar. 9___ ....
Mar. 28.  
Apr. 18... ....

Specific 
conduct 

ance 
(KX105 

at 25° C.)

58.1
70.4
51.4
50.1
53.6

Chlo 
ride 

(01, p. 
p.m.)

14
15
14
15
16

Date

1944
May8 ......

June 21.... _
July 26... -

f

Specific 
conduct 

ance 
(KX105 

ft 25° C.)

49.0
62.5
50.6
50.1

Chlo 
ride 

(Cl, p. 
p.m.)

15
15
15
15

Little River Canal at U. S. Highway 1

1943
Nov. 2_._   

1944 
Jan. 18. ......

3,455
3,590
4,370
4,700

4,170

12.700
12,800
15,900
17,300

15,600

1944 
Feb. 5.   
Feb. 23  .

Mar. 28.. _ -
Apr. 18.  

4,280
4,250
4,730
3,520
4,960

15,500
15,400
18,100
12,500
18,300

1944

July 26.......

4,710
3,550
4,550
4,100

17,600
12,700
17 000
14,' 800

Little River Canal at Northeast Second Avenue

1943

Nov. 2. ......
Nov. 24   
Dec. 27   

1944 
Jan. 18.......

683
2,660
3,590
3,660

3,080

2, "020
9,180

12, 900
13, 100

11,000

1944 
Feb. 5     

Mar. 9.. .....
Mar. 28... 
Apr. 18   

3,420
3,890

  3,250
3,930
4,500

12,200
13,900
11,800
14,200
16,400

1944

2,470
3,850
2,200

7,110
8,390
13,900
7,410

Little River Canal at Northwest Seventh Avenue

1943
Oct. 6  ---

Nov. 24-   
Dec. 27..?  .

1944 
Jan. 18    

564
61.2

1,210
2,500

1,550

27
30

3,820
8,540

5,140

1944 
Feb. 5. .... ._
Feb. 23.  .-.
Mar. 9. ......
Mar. 28..  

2,440
2,800
2,720
2,650
3,530

8,290
9,710
9,470
9,220
12,400

1944

July 26    

2,170
412

2,290
237

7,510
1,090

562

Little River Canal at Northwest Ninety-fifth Street

1943
Oct. 6    

Nov. 24..-.-.

1944

48.3
50.8
50.6
22.2

356

24
23
17

520

980

1944 
Feb. 5. . ...
Feb. 23   -.

Apr. 18   ...
May8. ......

1,580
1,800
1,920
3,240
1,220

5,100
5,980
6,620

11,300
3,850

1944

July 26    

52.6
1,040

189

27
3 ocn

418

Little River Canal at Northwest Twenty-seventh Avenue

1943
Oct. 6-.   
Nov. 2..    .
Nov. 24   .
Dec. 27    _

1944

44.3
51.6
45.0
52.0

48.7

12
24
12
15

15

1944 
Feb. 5    
Feb. 23    
Mar. 9.    
Mar. 28..  
Apr. 18. _ ...

55.3
64.8
60.7
59.4
163

16
19
23
20
312

1944 
May8... ....

July 26   

54.2
47.9
47.6
55.4

16
15
16
39

See footnote at end of table.
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Little Biver Canal at Le Jeune Road

Date

1943 
Oct.6   
Nov. 2..  
Nov. 24-.  
Dec. 27.......

1944 
Jan. 18.......

Specific 
conduct 

ance 
(KXlO« 

at 25° C.)

46.7
50.8
48.7
51.0

50.TD

Chlo 
ride 

(01, P. 
p.m.)

12
14
13
16

16

Date

1944 
Feb. 5   
Feb. 23.......
Mar. 9-    
Mar.28   
Apr. 18..... ..

Specific 
conduct 

ance 
(KXW 

at 25° C.)

52.0
59.2
54.4
51.1
60.8

Chlo 
ride 

(Cl, p. 
p.m.)

16
17
17
18
16

Date

1944 
May8.......

July 26   

Specific 
conduct 

ance 
(KX10« 

at 25° C.)

60.8
49.5
50.2
49.8

Chlo 
ride 

(01, P. 
p. m.)

16
15
16
16

Little RiverCanal at Red Road

1943
Oct.6-    
Nov.2..  
Nov. 24-  -
Dec. 27   

1944 
Jan. 18..... ..

51.3
59.8
46.7
55.5

52.8

13
16
12
16

16

1944 
Feb. 5.  
Feb. 23   
Mar.9-..  
Mar. 28.  
Apr. 18   

69.5
82.9
59.9
68.7
56.8

19
19
16
16
16

1944 
May8.......
May 30......
June 21._ ....

53.6
58.8
52.3

16
15
17

Little River Canal at Northeast Seventy-ninth Street

194.3
Oct.6- _ .... 2,870 10,100

 

Tamiami Canal at Northwest South River Drive

194.3
Oct.6    
Nov. 2..  
Nov. 24.  ..
Dec. 27.......

1944 

Jan. 18 _ ....

97.6
64.6
51.8
58.4

48.5

163
63
35
40

29

1944 
Feb. 5   .
Feb. 23   
Mar.9.-. .
Mar. 28... ...
Apr. 18   

107
795

1,880
3,440
1,230

182
2,420
6,030
12,200
3,850

1944 
May 8-   . 3,100

425
2 74fi

'

fc

10,900
1,180
9,570

Tamiami Canal at Le Jenne Road

1943
Oct.6    ..
Nov.2   
Nov. 24.  
Dec. 27    

1944 
Jan. 18.......

56.7
50.0
50.9
54.1

45.8

44
27
29
32

22

1944 
Feb. 5..... ...
Feb. 23.  ..
Mar.9.-  
Mar. 28......
Apr. 18   

50.7
294
624

2,340
1,010

26
750

1,750
7,900
3,100

1944 
Mays.......
May 30 ......

2,510
170

8,540
378

Tamiami Canal at Red Road

194S 
Oct.6   
Nov.2...  
Nov. 24..  
Dec. 27...... .

1944 
Jan. 18 .......

45.5
49.0
44.7
47.3

44.1

14
26
16
18

19

1944 
Feb. 5-... _ .
Feb. 23   
Mar.9.   
Mar. 28... ...
Apr. 18   

47.8
48.6
47.9
51.4
46.5

18
18
18
21
17

1944 
May8  _.
May 30.   -

July 26    .

82.5
47.5
48.0
47.8

92
17
19
18

See footnotes at end of table.
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Coral Gables Canal at Ingrmham Highway

Date

1043
OAP 97

IQt/

Jan. 18   -
Feb. 6....  .

Specific 
conduct 

ance 
(KX10» 

at 26° C.)

3,570

4 480
4,470

Chlo 
ride 

(01, p. 
p.m.)

12,700

17.000
16,600

Date

1944 
Feb. 23  

Apr. 18    .

Specific 
conduct 

ance 
(KX10* 

at 26° C.)

4,620
4.510
5,120
5,090

Chlo- 
ridp 

(01, P. 
p.m.)

17,100
16,400
18,800
18,800

Date

1944 
Mays.  .
May 30

July 26......

Specific 
conduct- 

a^ce 
(KX10« 

at 25° C.)

5 220
4,730
5,540
5,160

Chlo 
ride 

(01, P. 
P.m.)

19,700
17,500
20,800
19,100

Coral Gables Canal at Hardee Road

1943
Oct. 6..  ...
Nov. 2    
Nov. 24..  
Dn*» 07

19U 
Jan. 18. __ -

3,360
3,200
4,010
3,560

4,440

12,200
11,300
14,600
12,700

16,700

1944 
Feb. 5   .
Feb. 23   

Apr.18   
May8._ .....

4,100
4,320
3,900
4,780
4,920

14,600
15,600
14,400
17,500
18,200

19U 
May 30... ...

July 26... ....

4,590
4,990
4,980

16,700
18,700
18,500

Coral Gables Canal at U. S. Highway 1

1943 
Oct. 6    
Nov. 2.  ...
Nov. 24..  -
n«» vi

1944 
Jan. 18   

944
188
239
834

1,920

2,980
418
565

2,300

6,520

1944 
Feb. 6.  ... .
Feb. 23   
Mar. 9.  ...
Mar. 28   
Apr.18   

640
2,990
1,490
3,280
1,370

1,830
10,400
4,720

11,500
4,300

1944
May8.......
May 30..... .

July 26   

3,780
1,900
3,640
1,310

13,600
6,270

12,900
4,120

Coral Gables Canal at Granada Boulevard *

1943 
Oct. 6  .....
Nov. 2. _ ...
Nov. 24..  .
Dec. 27... ... -

1944 
Jan. 18  ....

80.7
74.6
80.3

283

81.6

113
95

111
740

111

1944 
Feb. 5   ...
Feb. 23    .

Mar. 28  ...
Apr. 18   

244
1,580

335
2,500
1,060

610
5,180

860
8,440
3,280

1944 
May8_.  
May 30..... .

July 26..  ..

2,250
316

2,070
295-

7,560
820

6,920

Coral Gables Canal at Red Road

1943
Oct. 6  .....
Nov.2   
Nov. 24..  .
Dec. 27.  .

1944 
Jan. 18. ......

68.7
52.3
48.8
47.3

48.6

13
14
14
15

15

1944 
Feb. 5   
Feb. 23...... .

Mar. 28... ...
Apr. 18...... .

62.2
60.4
47.8
48.5
4.9 0

16
15
16
17
6.0

1944 
May8...  
May 30... ...

July 26.   .

47.0
45.9
45.3
51.2

10
16
16
17

> 10:20 a. m. 
»3:46 p. m.
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LAKE OSBORN AND TRIBUTARY CANALS AT LAKE WORTH, FLA.

Chemical analyses, in parts per million

Date of collection

j3 
o 
0

wa

Specific conduct ance (KXIO5 at 

25° C.)
Calcium (Ca)

'Si

03

Sodium and potas 
sium (Na+K)

Bicarbonate 

(HCOa) Sulfate (SO4) Chloride (Cl)

               

Nitrate (NO3)

2 

|

Q

Total hardness as 

CaCOs

Canal E-4 at Lucerne Road

Feb. 17, 1944     
Mar. 1           
Mar. 13          
Mar. 31        - 
Apr. 19-.-   -  -----

Aug. 3      -    
Aug. 31---.  ----- ----

78 
75 
50 
60 
55 
50

42 
60 
50 
70 
70

7.4 
7.3 
7.3 
7.2 
7.2 
7.2

7.3 
6.9 
7.1 
7.1 
7.1

98.3 
80.6 
74.3 
86.1 
78.5 
69.7

60.7 
50.4 
60.5 
40.3 
39.1

62 
58 
55 
62 
60 
56

58 
64 
57 
58 
64

19 
17 
16 
19 
18 
15

13
io
14 
8.3 

'6.8

114
85 
76 
89 
78 
72

48 
22- 
40 
11 
4.6

232 
209 
196 
218 
211 
214

190 
190 
184 
164 
176

53 
47 
43 
47 
43 
42

30 
18 
22 
16. 
10

166 
127 
115 
140 
123 
98

82 
53 
80 
36 
30

0.9 
.5 
.4
.6 
.5 
.7

.4 

.2 

.6

.2 

.4

529 
438 
402 
465 
426 
389

325 
261 
304 
210 
202

232 
214 
204 
232 
224 
202

198 
200 
200 
178 
188

West Canal at DeWeese Road

TT0K 17 1O44

Mar. 13 .- ___ -----
Mar. 31           
Apr. 19..-        -

May 16.   -       -

Aug. 31          

60 
53 
50 
50 
50 
55

52 
60 
70 
70 
80

7.4 
7.3 
7.5 
7.2 
7.3 
7.6

7.1 
7.0 
7.0 
7.1 
6.9

46.8 
46.3 
46.0 
54.0 
52.8 
52.5

46.2 
40.7 
45.4 
45.1 
33.1

77 
78 
78 
84 
80 
77

72 
70 
80 
82 
55

9.0 
8.1 
5.9 
7.6 
7.9 
7.2

5.9 
7.2 
7.0 
6.3 
7.0

6.9 
 6.2 
9.9 

19 
20 
24

15 
1.2 
1.4

230 
231 
225 
248 
237 
235

213 
198 
224 
216 
156

7.4 
6.6 
7.6 

10 
12 
12

6.8 
6.0 
3.7 
9.3 
5.1

34 
32 
34
48 
48 
48

38 
27 
31 
28 
22

0.2 
.2 
.2 
.2 
.4

1.0 
.2 
.4 
.2 
.2

239 
245 
246 
291 
285 
284

244 
209 
234

229 
228 
219 
240 
232 
222

204 
204 
228 
230 
166

Canal E-4 at Hypoluxo Road

TToh 17 1044
TVTnr 1
Mar. 13           -
Mar. 31           -
Apr. 19..-. __ .   ...

AToTT 1ft

TVToTT Qrt

65 
65 
50 
55 
50 
53

55 
200 
80 

160

7.5 
7.4 
7.6 
7.2 
7.1 
7.0

7.0 
6.9 
6.7 
6.9

80.9 
88.3 
79.4 
75.2 
73.6 
78.6

71.2 
37.5 
41.7 
31.6

63 
63 
60 
58 
59 
61

58 
57 
58 
53

15 
19 
18 
17 
15 
16

14 
7.2 
6.3 
5.9

85 
92 
76 
73 
72 
91

69 
1.6 

14

225 
225 
206 
206 
204 
252

200 
168 
168 
128

38 
44 
43 
38 
36 
35

33
1 
4.3 

15

1 126 
144 
124 
117 
114 
122

109 
26 
41 
23

1.0 
.5 
.2 
.5 
.5 
.4

.4 

.2 

.4

.4

439 
473 
423 
405 
397 
450

382 
176 
205

218 
235 
224 
214 
208 
218

202 
172 
170 
157

Lake Osborn at Lantana Road

TToK 171 044
Mar. 1   - - -  
Mar. 13        
Mar. 31          -
Apr. 19-.         -

May 16--      -  

Aug. 31.         .-

65 
65 
45 
50 
50 
48

45 
80 
80 

100

7.6
7.7 
7.8 
7.5 
7.6 

' 7.6

7.6 
7.0 
6.7 
6.6

89.9 
84.4 
78.3 
77.4 
74.9 
78.5

. 70.9 
44.6 
45.1 
33.0

65 
62 
60 
60 
62 
61

55 
56 
58 
45

18 
17 
17 
15 
14 
16

16 
9.2 
7.4 
6.6

99
88 
76 
80 
74 
79

68 
17 
19 
13

232 
222 
206 
209 
214 
217

196 
152 
164 
150

48 
41 
44 
41 
35 
40

37 
21 
14 
9.5

149 
135 
120 
121 
114 
120

107 
48 
48 
25

0.4 
A 
.3 
.4 
.4 
.4

.4

.4 

.4 

.2

494 
453 
419 
420 
405 
423

380 
226 
228 
173

236 
224 
220 
211 
212 
218

204
178 
175 
140

Lake Osborn. North Arm

TToK 17 104-1

Aug. 31          

52 
40 
50

7.7 
7.1 
7.1

77.3 
56.7 
45.5

63 
51 
51

16 
13 
9.4

73 
41 
27

210 
160 
164

37 
27
18

121 
79 
50

0.9 
.4
.8

414 
290 
237

223 
181 
166
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60 QUALITY OF SURFACE WATERS, 1944

MISCELLANEOUS ANALYSES OF STREAMS NEAR FORT PIERCE, FLA.

Chemical analyses, in parts per million

Date of collection Depth (feet)

O B P.

««
lx8£L

a
00

cium (Ca)

<a 
0

^^

1

8

ium and pot 
,ium (Na+K

&

o

car b o n a 
fHCO3)

w

o
M

os ' a
CO

oride (Cl)

A 
0

rate (N03)

g

solved solids

Q

3
al hardness 

CaCO3

oH

Ten Mile Creek, 250 feet upstream from bridge

Mar. 21, 1944......
Apr. 18      
May 24. _ .. ......

July 19.. ...........
Sept. 14...... ......

5.5..........
Top.. _ . ... 
9  -.._  _.
1.4....   
1.4.. .. 
Top __ .... 
Integrated..

W
85 
30

40
60
80

7.6
7.1
7.6

7.6
7.4 
7.3

93.5
62.4 

101
100
101
44.3 
44.6

86
67 

107

50 
52

m
13 
21

15 
13

78
42
79

109
15 
17

205
163 
Wfl

260
124 
114

98
69 

116

116
42 
52

139
76 

128
128
125

52 
52

0.4
.2 

4

1
.0
.?,

522
348 
585

235 
242

296
220 
354

273
186 
184

Ten Mile Creek

Mar. 21, 1944....... 2.  ..... ... 30 7.8 87.1 79 20 70 184 96 128 0.4 484 279

North Fork St. Lncie River at White City

Mar. 21, 1944»...... 
Mar. 21. ....... _ .
Mar. 21 »....- __ ..

Top .........
Bottom ..... 
Top and 

bottom.

37
40 
35

7.6 
'7.4 
7.8

89.7 
391 
133

80 
98 
82

20 
80 
33

76 
606 
149

196 
216 
216

88 
196 
149

138 
1,070 

235

0.4 
._ 

499 
2,160 

755

282 
574 
340

Canal I at King's Highway

June 21, 1944... ....
July 16--. . ......

1  _ . __ .
Top ......... 60

7.7 
7.3

78.5 
76.6

98 
96

12 
16

63 
38

270 
238

55 
56

92 
96

0.0 443 
419

294 
306

Savanna Canal

Mar. 21, 1944- __ . 6.2.......... 170 6.0 20.8 9.6 3.6 21 21 7.7 43 0.2 97 39

i Point A. 
» Point Q.



SOUTH ATLANTIC SLOPE AND EASTERN GULF OF MEXICO 61

LAKE OSBORNE AND TRIBUTARY CANALS AT LAKE WORTH, FLA.

Chemical analyses, in equivalents per million

Date of collection

J5"o 
O

wft

J.+.
"§0

8S^
oa 8
" C3c3

00

03
u
S
jo'a 
O

"So

§
5
3

IS
a
1

2'oM

11
§ §
S'3

1

<D

03

e
O

 £6
«P*H°s
m

6

<o
s
1

O 
«
S
0

8

o

-2
2'§ "

49
1
T3
s>"s

p

3
S3o>

~ OS
So'o

Canal E-4 at Lucerne Road

T?0K 171 Q44

Mar.l---      
Mar. 13 __ .. .. ..
Mar.31__...  ........
Apr. 19.. ...... -.-..-...

May 16.  ...     ....

Aug.3           
Aug. 31.....  .........

3.09
2.89
2.75
3.09
2.99
2.80

2.89
3.19
2.84
2.89
3.19

1.56
1 40
1.32
1.56
1.48
1.23

1.07
.82

1.15
.68
.56

4.94
3.71
3.29
3.86
3.37
3.12

2.09
.96

1.76
.47
.20

3.80
3.43
3.21
3.57
3.46
3.51

3.11
3.11
3.02
2.69
2.88

1.10
.98
.90
.98
.90
.87

.62

.37

.46

.33

.21

4.68
3.58
3.24
3.95
3.47
2.76

2.31
1.49
2.26
1.02
.85

0.01
.01
.01
.01
.01
.01

.01

.00

.01

.00

.01

West Canal at DcWeese Road

Feb. 17, 1944     
Mar. I...     ... ...
Mar. 13 __        
Mar. 31_. ..............

Aug. 31           

3.84
3.89
3.89
4.19
3.99
3.84

3.59
3.49
3.99
4.09
2.74

0.74
.67
40

.62

.65

.59

.49

.59

.58

.52

.68

0.30
.27
43

.81

.85
1.03

.64

.05

.06

3.77
3.79
3.69
4,06
3.88
3.85

3.49
3.25
3.67
3.54
2.56

0.15
.14
.16
.21
.25
.25

.14

.12

.08

.19

.11

O QR
on
Ofi

1.35
1.35
1.35

1.07
TC

.87

.79

.62

0.00
00
nn

.00

.01

.01

.02
nn

.01

.00

.00

Canal E-4 at Hypolnzo Road

Feb. 17, 1944      
Mar.l       -

Mar. 31 __ -  ._ 

May 2  -      

Aug.3   -    

3.14
3.14
2.99
2.89
2.94
3.04

2.89
2.84
2.89
2.65

1.23
1.56
1.48
1.40
1.23
1.32

1.15
.59
.52
.49

3.68
3.98
3.31
3.19
3.15
3.95

3.01
.07
.60

3.69

3.38
3.38
3.34
4.13

3.28
2.75
2.75
2.10

0.79
.92
.90
.79
.75
.73

.69

.02

.09

.31

4 06
3.50
3.30
3.22
3 44

3.07
.73

1.16
.65

0.02
.01
00

.01

.01

.01

.01

.00

.01

.01

Lake Osborn at Lantana Road

Feb. 17, 1944.    .... ...
Mar.l. _ ...     
Mar. 13 _ .      
Mar.31 __ ... .....   

May 16      ... . ...
May 30.    ... ... 

Aug. 31... .--.     

3.24
3.09
2.99
2.99
3.09
3.04

2.75
2.80
2.89
2.25

1 48

1.40
1.40
1.23
1.15
1.32

1.32
.76
.61
.54

d 9Q

3.82
3.29
3.48
3.23
3.42

9 Qd
73

.84

.58

3.80
3.64
3.38
3.43
3.51
3.56

q 01

2 dQ

2.69
"> dfi

1.00
.85
.92
.85
.73
.83

.77
44
9Q

.20

4.20
3.81
3.38
3.41
3.22
3.38

Q f\O

1 ^*

1.35
.71

0.01
.01
.00
.01
.01
.01

.01

.01

.01

.00

\

Lake Osborn, North Arm

Feb. 17, 1944    

Aug. 31. _     ..... .

3.14
2.55
2.55

1.32
1.07
.77

3.17
1.80
1.17

3.44
2.62

0.77
.56
.37

1 41
2.23
1.41

0.01
.01
.01



62 QUALITY OF SURFACE WATERS, 1944

MISCELLANEOUS ANALYSES OF STREAMS NEAR FORT 1*YERS, FLA.

Chemical analyses, in equivalents per million

Date of collection Depth (feet)

"o 
O

W 
a

i* jj§
O ^x

tfl oI s"
CO

o] 
0

.g|3 "3 
0

S
1
a
§

2
|w
 35
S6

II g-a
o

OD

<O

03

O

f5
*u 
oB
«

o
OD

5.2 
3
CQ

O
CD

Chlorid

O
S
Nitrate

e"3 
 o

Dissolv

S

S 3
SQ

0
H

Orange River near Fort Myers

Feb. 3, 1944..-.. ..
May 5..-.. __ . ...
Aug. 22.. __ .   ..

1 (bottom).. 
Top     
  do   

----

----

---.

  -

4.09 
4.19 
1.80

1.15 
1.07 
.45

0.31 
.71 
.20

4.29 
4.54 
1.90

0.27 
.29 
.10

0.99 
1.04
.45

0.00 
.10 
.00 .......

--..

  -

Billy's Creek at First Street

Feb. 3,1944.    
Feb. 3... ...........

Top.  ..... 
Bottom,....
Top... _ ...
Bottom.. ...
Top  -..-..

.... ----- ------ ---- _---. ...... 2.85 
2.69
2 46
2.43

-_--..- 287.67 
332.80
425. 87 
423.05
43.43

  .... -..-

Billy's Creek at Palmetto Avenue

Feb. 3,1944-.  

Aug. 24.. ----------

3-..  .....
Top...- __ .

..... do  ....

6.39
7.59

4.28 
9.54

9.74 
28.58

4.20 
3.26

3.10 
6.35

13.11 
36.10 
3.84

Creek at Michigan Avenue and Cemetery

Feb. 3,1944-..   -
May 5-..       .
Aug. 24-. .  ---

Top   
  do.......

6.49 
6.29

2.38 
2.55

6.23
7.48

4.29 
4.25

1.56 
1.92

9.25 
10.15 
5.41

0.00

Line A Canal, a quarter of a mile upstream from U. S. High wny 41

Feb. 3, 1944..  ...

Aug. 23..-      -

0.2-..-.-  
Top- _ ....
   -do    .

5.24 
4.64

4.44 
3.12

10.08 
8.11

3.28
1 84

3.56 
2.81

12.92 
11.22
1.13

0 00

Line A Canal, on east side of Page Field

Feb. 3,1944.. ...

Aug . 23.. ..... -  

1.5.....   
1  ... ... -..
Top   .

6.29 
6.14

8.55 
8.88

19.22 
19.56

2.69 
2.44

6.97 
7.18

24.40 
24.96 
4.29

Line A Canal, three quarters of a mile south of Page Fielc"

Feb. 3, 1944..   1  ....   .. 6.39 8.55 19.44 2.82 7.02 24.54

Ditch into Billy's Creek at Michigan and Palmetto Avenues

1?<aH 3 1 044 1.5..    
2..   .......

6.59 
6.79

7.48 
7.65

6.35 
19.53

3.05 
3.10

5.95 
6.33

11.42
24.54

Billy's Creek at Nuna Avenue

T?fth 1 1QA1 0.3..    6.29 2.30 9.67 5.41 1.15 11.70

Atlantic Coast Line Railroad ditch at Second Street

TPoK ^ 1 Q44. 0.3...     -.
Top     

4.74 
4.84

4..19 
4.77

10.14 
12.04

2.72 
?, 16

4.50 
5.33

11.85 
14.16 0.00

Manuel's Branch at McGregor Boulevard

Feb. 3, 1944-.  2  ......... 28?
3.18

284.85
397. 67



SOUTH ATLANTIC SLOPE AND EASTERN GULF OF MEXICO 63

MISCELLANEOUS ANALYSES OF STREAMS NEAR FORT PIERCE, Ff.A.

Chemical analyses, in equivalents per million

Date of collection Depth (feet)

S "o 
O a

«s
3«a 02
d v 
S£L

S C3C4 

03

a 
0

1 
O

6J>

^

|

§

SPs

M

IM

11
ii;g « 
=g

O)

o
 f.o-s
uW 

CQ

0
03

1 a
03

O 
o

Chlorid

0

S
Nitrate

 o

g s
Dlssolv

^
CO

d

SO

Ten Mile Creek, 250 feet upstream from bridge

Mar. 21, 1944.-.-..
Apr. 18....--.  ...
May 24---.-.----.

July 19-   ..... ... 
Sept. 14.      --.

5.5.    .
Top  ......
o
IA.. ........
1.4. ........
Top... --   
Integrated-. ---

.... -------

4.29
3.34 
5.34

2.50 
2.60

1.64
1.07 
1 73

1.23 
1.07

3.40
1.84 
3.43

4.75 
.64 
.75

3. 36
2.67 
4.46

4.26 
2.03
1.87

2.04
1.44 
2-42

2.42 
.87 

1.08

3.92
2.14 
3.61
3.61
3.53 
1.47 
1.47

O.O1
.0' 
.O1

.0" 

.0' 

.0"    

Ten Mile Creek

Mar. 21, 1944...  2.-.  ..... . 3.94 1.64 3.06 3.02 2.00 3.61 0.0^

North Fork, St. Lncie River at White City

Mar. 21, 19441    .
Mar. 21.  .... ... .
Mar. 212..  ......

Top.  ....

Top and bot 
tom.

3 99
4.89 
4,09

1 64
6.58 
2.71

3.31
26.33 
6.47

3,21
3.54 
3.54

1.83
4.08 
3.10

3.89
30.18 
6.63

0 01

00

Canal I at King's Highway

June 21, 1944.- __ .
July 18..... ........

1  .. .......
Top....- ...

4.89 
4.79

0.99 
1.32

2.29 
1.67

4.43 
3.90

1.15 
1.17

2.59 
2.71

Savanna Canal

Mar. 21, 1944...  8.2.. ........ ....     - 0.48 0.30 0.93 0.34 0.16 1.21 0.00 ...... .....

i Point A. 
i Point Q.
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84 QUALITY OF SURFACE WATERS, 1944

IOWA RIVER AT IOWA CITY, IOWA Continued

Suspended sediment, water year October 1943 to September 1944

Day

I.......... .... ......
2....... .............a......... ...........
4....  .............
5-.  .  __ ....
6            
7...  ... ... ...   -
«-        
9  .   -  
10        
11       
12.        
13        
14.....  ...........
15         
16         
17   .      
18          
19        
20          
21        
22         
23         
24           
25             
26         
27.       
28       
29        
30.. __
31       

Total load (tons)..

1......    .......
2... _   ..     
3            
4        
5... _          .
«          
7        ... .... .
8            
^.. ................. .
10       
11         
12        
13         
14          
15.       
16     .    
17       
18        
19.         
20        
21        
22        
23          
24 .    .    
25        
26         
27       
28          
29
30-        
31. _       _  

Total load (tons)..

October

Mean 
dis 

charge 
(second- 

feet)

807 
774 
749 
743 
707 
689 
707 
695 
683 
641 
695 
560 
665 
635 
618 
596 
591 
580 
641 
586 
624 
635 
613 
635 
570 
570 
575 
516 
535 
555 
695

Suspended sedi 
ment

Mean 
concen 
tration 
(p.p. 
m.)

62 
66 
62 
46 
46 

. 55 
65 
69 
72 
71 
78 
89 
99 
89 
61 
47 
41 
42 
46 
54 
83 

101 
91 
71 
49 
38 
33 
32 
33 
37 
42

Tons per 
day

135 
138 
125 
92 
88 

102 
124 
129 
133 
123 
146 
135 
178 
153 
102 
76 
65 
66 
80 
85 

140 
173 
151 
122 
75 
58 
51 
45 
48 
55 
79

3,272

January

391 
380 

. 402 
356 
346 
352 
380 
335 
341 
317 
337 
297 
245 
269 
332 
287 
263 
234 
282 
298 
296 
284 
284 
311 
329 
404 

1,670 
1,660 
1,450 
1,630 
2,270

22 
19 
17 
16 
15 
14 
13 
13 
13 
14 
14 
13 
13 
12 
12 
11 
11 
12 
13 
14 
16 
18 
14 
10 

7 
7 

1,860 
1,550 

660 
1,210 
1,590

23
19 
18 
15 
14 
13 
13 
12 12 ' 
12 
13 
10 
8.6 
8.7 

11 
8.5 
8.0 
7.6 
9.9 

11 
13 
14 
11 
8.4 
6.2 
7.6 

12,500 
8,780 
2.580 
6,000 
9,530

39,700

November

Mean 
dis 

charge 
(second- 

feet)

788 
866 
713 
707 
683 
701 

1,360 
1,290 
1,150 

992 
866 
892 
846 
852 
866 
872 
840 
788 
794 
725 
768 
768 
737 
707 
683 
653 
653 
641 
641 
591

Suspended sedi 
ment

Mean 
concen 
tration 
(p.p. 
m.)

58 
59 
36 
26 
24 
33 

224 
202 
172 
126 
87 
57 
36 
23 
18 
14 
12 
10 

9 
8 
6 
5 
5 
6 
8 

10 
14 
11 
8 
8

Tons per 
day

123 
138 
69 
50 
44 
70 

823 
704 
534 
337 
203 
137 

' 82 
53 
42 
33 
27 
21 
19 
16 
12 
10 
9.0 

11 
15 
18 
25 
19« 
14 
13

3,672

February

1,690 
1,420 
1,320 
1,180 
1,040 

957 
906 
846 
768 
635 
380 
336 
320 
481 
485 
530 
560 
560 
516 
508 
473 
950 

2.020 
2,080 
3,220 
4,690 
3,130 
2,320 
1,850

825 
380 
302 
292 
230 
164 
120 

89 
68 
50 
37 
25 
21 
20 
20 
19 
18 
18 
18 
18 
18 

154 
560 
905 

2,010 
3,840 
2,060 
1,300 

680

3,860 
1,460 
1,080 

930 
646 
424 
294 
203 
141 
86 
38 
23 
18 
26 
26 
27 
27 
27 
25 
25 
23 

605 
3,050 
5,180 

18,900 
48,600 
18,000 
8,140 
3,480

115,400

December

Mean 
dis 

charge 
(second- 

feet)

Suspended sedi 
ment

Mean 
concen 
tration 
(p.p.
m.)

641 9 
653 9 
613 8 
618 7 
565 7 
731 12 
985 32 

1,030 30 
1,030 50 
1,030 49 

892 41 
930 29 
431 25 
374 22 
335 19 
360 17 
352 20 
490 23 
550 27 
565 28 
555 30 
521 31 
485 32 
449 33 
417 33 
405 33 
413 33 
384 32 
402 28 
388 25 
352 22

Tons per 
day

16 
16 
13 
12 
11 
24 
85 
83 

139 
136 
99 
73 
29 
22 
17 
17 
19 
30 
40 
43 
45 
44 
42 
40 
37 
36 
37 
33 
30 
26 
21

1,315

March

1,790 
1,600 
1,460 
1,600 
1,710 
1,670 
1,340 

781 
719 
781 

1,360 
2,630 
2,920 
4,040 
4,640 
4,450 
4,440 
4,510 
4,610 
4,720 
4,340 
3,280 
3,280 
3,330 
3,340 
3,590 
3,410 
2,990 
2.780 
2,660 
2,660

425 
340 
320 
325 
345 
365 
275 
130 
65 
45 
95 

828 
1,600 
2,860 
2,740 
1,920 
2,010 
1,740 
1,360 
1,070 

935 
895 
910 

1,040 
1,150 
1,390 
1,060 

825 
575 
480 

, 490

2,050 
1,470 
1,260 
1,400 
1,590 
1,650 

995 
274 
126 
95 

410 
5,930 

12,800 
31,200 
34,300 
23,100 
24,100 
21,200 
16,900 
13,600 
10,800 
7,930 
8,060 
9,350 

10,400 
13,500 
9,760 
6,660 
4,320 
3,450 
3,390

282,100
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IOWA RIVER AT IOWA CITY. IOWA Continued

Day

1  . .-        
2.. ................. .
5.. ................ ..
4.. ............... ...
5-......--..-...-....
6......  ...........
7....... ... ........ ..
*         
9.. ..................
10          
11          
12       
13.. .................
14       ...... ...
15.............  .
16......... .... ......
I?:.         
18.         
19         
^0. . .................
^l.. .................
^.. .................
23. ................ ..
24         
25         
26         
27          
28-   ,   
29        
30          
31          

1..... _ ............
2..... _ ............
3.... _ ...... .......
^. ...................
&...... ..... .........
«..         
T. ....... ........ ....
8       
9..........     .
10        
11         
12...................
13          
14          
15        
16         
17         
18        
19          .
20        
21...................
22.... _ ............
23
24............. ......
25...................
26... ___ . _ ......
27... _         
28.       
29......... ..........
30..        
31..       ..

Total load (tons)..

Total load for year 
(tons).   ......

April

Mean 
dis 

charge 
(second- 

feet)

2,450 
2,420 
2,350 
2,260 
2,160 
2,090 
2,100 
2,130 
2,150 
2,260 
2,440 
2,710 
3,100 
3,590 
4,330 
4,480 
4,520 
4,640 
4,520 
4,450 
4,260 
4,890 
6,160 
5,960 
5,360 
5,000 
4,760 
4,540 
4,430 
4,200

Suspended sedi 
ment

Mean 
concen 
tration 
(P.P. 
m.)

490 
460 
430 
400 
375 
375 
455 
475 
475 
510 
675 
760 

1,050 
1,920 
2,420 
2,060 
1,780 
1,090 

890 
920 
870 

1,430 
2,590 
1,360 

850 
720 
820 
760 
710 
700

Tons per 
day

3,240 
3,010 
2,730 
2,440 
2,190 
2,120 
2,580 
2,730 
2,760 
3,110 
4,450 
5,560 
8,880 

18,600 
27,fiOO 
24,900 
21,700 
13,700 
10,900 
11,100 
10,000 
20,100 
43,700 
22,100 
12,300 
9,720 

10,500 
9.320 
8,490 
7,940

328,500

July

3,900 
3,610 
3,320 
3,320 
3,630 
3,850 
4,060 
4,000 
3,270 
2,860 
2,660 
2,700 
2,750 
2,790 
2,890 
2,380 
2,130 
1,970 
2,290 
1,960 
1,650 
1,510 
1,490 
1,540 
1,440 
1,380 
1,330 
1,500 
2,380 
2,060 
1,680

560 
635 
590 
585 

1,140 
1,260 

906 
585 
535 
460 
480 
490 
578 
998 
940 

1,350 
588 
372 
582 
790 
305 
206 
150 
150 
149 
134 
121 
138 
359 
516 
315

5,900 
6,190 
5,290 
5,240 

11,200 
13,100 
9,930 
6,320 
4,720 
3,550 
3,450 
3,570 
4,290 
7,520 
7,220 
8,680 
3,380 
1,960 
3,790 
4,180 
1,360 

840 
603 
624 
579 
499 
435 
586 

2,380 
2,870 
1,430

131.700

May

Mean 
dis 

charge 
(second- 

feet)

3,920 
3,780 
3,780 
3,840 
3,960 
4,270 
4,460 
4,620 
4,870 
5,150 
5,580 
5,990 
5,820 
5,300 
4,260 
3,410 
3,060 
2,780 
3,090 

10,500 
11,800 
20,700 
27,700 
30,100 
25,400 
20,800 
19,100 
18,200 
14,500 
12,800 
12, 000

Suspended sedi 
ment

Mean 
concen 
tration 
(P.P. 
m.)

685 
705 
760 
835 

1,020 
1,520 

748 
565 
480 
440 
480 
490 
460 
485 
500 
500 
495 
490 
982 

3,860 
2,440 
3,060 
2,400 
1,840 
1,380 

960 
930 
790 
580 
515 
480

Tons per 
day

7,250 
7,200 
7,760 
8,680 

10,900 
17,500 
9,010 
7,050 
6,310 
6,120 
7,230 
7,920 
7,230 
6,940 
5,750 
4,600 
4,090 
3,680 
8,520 

109,000 
79,200

in, ooo
177,000 
150,000 
94,600 
53,900 
48,000 
38,800 
22,700 
17,800 
15.600

1, 121, 000

August

1,480 
1,360 
1,300 
1,310 
1,570 
2,650 
2,100 
2,030 
1,680 
1,450 
1,310 
1,230 
1,120 
1,010 

965 
906 

1,090 
965 

1,000 
1,030 

882 
792 
804 
732 
704 
704 
756 
698 

1,040 
1,490 
1,560

190 
130 
102 
121 
178 

1,050 
968 
482 
375 
220 
134 
100 
82 
71 
66 
67 
72 
88 
92 
89 

101 
111 
113 
109 
98 
82 
70 
66 
73 
92 

 118

759 
477 
358 
428 
755 

7,510 
5,490 
2,640 
1,700 

861 
474 
332 
248 
194 
172 
164 
212 
229 
248 
248 
240 
237 
245 
215 
186 
156 
143 
124 
205 
370 
497

26,120

June

Mean 
dis 

charge 
(second- 

feet)

10,700 
9,740 
9,050 
8,070 
7,230 
6,500 
5,640 
4,280 
4,270 
4,540 
4,760 
5,190 
5,380 
6,010 
9,810 

14,200 
15,800 
18, 700 
22,200 
15,400 
10,700 
9,950 
9,900 
8,330 
8,000 
8,030 
6,700 
5,710 
5,090 
4,570

Suspended sedi 
ment

Mean 
concen 
tration 
(P.P. 
m.)

435 
440 
455 
375 
340 
345 
380 
500 
650 
740 
710 
725 
700 
595 
972 

1,440 
1,020 
1,290 
1,510 

835 
545 
723 
751 
440 
555 
520 
380 
500 
595 
610

Tons per 
day

12,600 
11,600 
11,100 
8,170 
6,640 
6,050 
5,790 
5,780 
7,490 
9,070 
9,120 

10,200 
10,200 
9,660 

26,900 
55,900 
43,500 
67,400 
90,500 
36,000 
15,700 
18,500 
20,400 
9,790 

12,000 
11,400 
6,870 
7,710 
8,180 
7,630

561,800

Snotember

1,380 
1,330 
1,190 
1,090 

984 
926 
876 
774 
762 
714 
687 
774 
750 
834 
698 
704 
687 
670 
600 
687 
858 
792 
670 
670 
638 
648 
632 
654 
605 
610

119 
99
87 
87 
86 
76 
61 
59 
58 
58 
58 
58 
57 
56 
56 
55 
55 
55 
65 
69 
76 
82 
83 
80 
73 
74 
76 
77 
77 
77

443 
356 
280 
256 
228 
190 
144 
123 
119 
112 
108 
121 
115 
126 
106 
105 
102 
99 

105 
128 
176 
175 
150 
145 
126 
129 
130 
136 
126 
127

4,786 

2.620,000
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CEDAR RIVER AT CEDAR RAPIDS, IOWA Continued

Suspended sediment, water year October 1943 to September 1944

Day

1...... .... .... ......
2....  ....... -....-
3  ..   - -----
4          
5...        -----
6             
T. ............ .......
8-.   -----------
9             
10.         

12       
13.        
14          
15          
16..-    ------
17           
18-            
19.--    --------
20---    ---------
21..    ------
22..---  --------
23..---   ---------
24         
25           
26        
27       
78
29          
30.             
31         

Total load (tons) . .

I.            
"2... ..................
Z. ...................
^.. ..................
b.. ..................
6-    ...............
T. ...................
^. ...................
9-.-   -  --- -.
10         
11          
12         
13             
14           
15..-        -.
16       
17     .     
18            
19            
20.-   ---------
21        -     .
22..--   - .
23            
24.             
25             
26        
27         
28    -    
29        
30          
31          

Total load (tons)..

October

Mean 
dis 

charge 
(second- 

feet)

1,450 
1,440 
1,380 
1,250 
1,280 
1,250 
1,190 
1,220 
1,130 
1,110 
1,110 
1,050 
1,140 
1,050 
1,110 
1,080 
1,130 
1,140 
1,110 
1,110 
1,160 
1,240 
1,320 
1,240 
1,200 
1,190 
1,160 
1,100 
1,110 
1,170 
1,300

Suspended sedi 
ment

Mean 
concen 
tration 
(p-p. 
m.)

52 
29 
16 
12 
11 
16 
20 
26 
33 
40 
48 
56 
70 
24 
17 
19 
21 
24 
27 
30 
29 
27 
27 
26 
28 
31 
34 
37 
40 
39 
34

Tons per 
day

204 
113 

60 
40 
38 
54 
64 
86 

101 
120 
144 
159 
215 
68 
51 
55 
64 
74 
81 
90 
91 
90 
96 
87 
91 

100 
106 
110 
120 
123 
119

3,014

January

724 
735 
735 
735 
730 
730 
730 
710 
720 
740 
740 
720 
720 
700 
700 
720 
740 
760 
712 
678 
611 
644 
689 
667 
747 
873 

1,140 
1,520 
1,710 
2,140 
2,500

14 
11 
8 
5 
5 
5 
5 
5 
5 

10 
14 
12 
11 
9 
8 
8 
8 
8 
5 
1 
1 
3 
3 
4 
6 

15 
28 
53 
93 

140 
153

27
22 
16 
9.9 

10 
9.9 
9.9 
9.6 
9.7 

20 
28 
23 
21 
17 
15 
16 
16 
16 
9.6 
1.8 
1.6 
5.2 
5.6 
7.2 

12 
35 
86 

218 
429 
809 

1,030

2,946

November

Mean 
dis 

charge 
(second- 

feet)

1,420 
1,350 
1,320 
1,240 
1,280 
1,380 
1,540 
1,730 
1,600 
1,520 
1,630 
1,730 
1,690 
1,690 
1,650 
1,610 
1,630 
1,450 
1,520 
1,470 
1,510 
1,520 
1,510 
1,490 
1,400 
1,470 
1,440 
1,400 
1,370 
1,330

Suspended sedi 
ment

Mean 
concen 
tration 
(p.p. 
m.)

30 
27 
23 
21 
20 
20 
25 
38 
28 
23 
20 
16 
13 
11 
10 

9 
9 
9 
8 
7 
9 

11 
13 
15 
15 
14 
14 
13 
13 
12

Tons per 
day  

115 
98 
82 
70 
69 
75 

104 
177 
121 
94 
88 
75 
59 
50 
45 
39 
40 
35 
33 
28 
37 
45 
53 
60 
57 
56 
54 
49 
48 
43

1,999

February

2,070 
1,670 
1,840 
2,070 
1,730 
1,420 
1,470 
1,270 
1,190 
1,190 

760 
700 
700 
700 
800 
900 
950 

1,000 
950 

1,000 
920 

1,250 
3,680 
2,600 
2,380 
4,200 
4,400 
3,500 
3,560

110 
61 
41 
34 
30 
24 
20 
14 
12 
12 
7 
5 
5 
5 
5 
5 
5 
5 
4 
5 
5 

29 
335 
275 
162 
540 
600 
240 
222.

615 
275 
204 
190 
140 
92 
79 
48 
39 
39 
14 
9.4 
9.4 
9.4 

11 
12 
13 
14 
10 
14 
12 

111 
3,330 
1,930 
1,040 
6,120 
8,130 
2,270 
2,130

26,910

December

Mean 
dis 

charge 
(second - 

feet)

1,370 
1,220 
1,320 
1,280 
1,330 
1,670 
1,780 
1,820 
1,600 
1,670 
1,450 
1,280 
1,100 

620 
600 
550 
650 
940 

1,000 
1,000 

920 
880 
840 
840 
84C 
847 
80S 
847 
822 
747 
822

Suspended sedi 
ment

Mean 
concen 
tration 
(p.p. 
m.)

12 
11 
11 
10 
10 
25 
30 
30 
30 
30 
25 
20 
12 

5 
5 
5 
7 

10 
15 
20 
21 
22 
22 
22 
23 
23 
23 
23 
21 
20 
19

Tons per 
day

44 
36 
39 
35 
36 

113 
144 
147 
130 
135 
98 
69 
36 
8.4 
8.1 
7.4 

12 
25 
40 
54 
52 
52 
50 
50 
52 
53 
50 
53 
47 
40 
42

1,758

March

4,080 
4,710 
4,260 
3,560 
3,060 
2,780 
2,090 
1,220 
1,160 
1,040 
1,450 
3,060 
4,260 
4,600 
7,600 
8,670 
9,160 
9,230 
8,570 
6,370 
4,770 
4,290 
4.230 
4,620 
5,080 
5,390 
6,050 
5,990 
5,300 
4,500 
4,080

308 
352 
208 
122 
88 
64 
47 
33 
22 
14 
12 
86 

134 
289 
796 
520 
380 
265 
250 
185 
138 
115 
138 
188 
342 
375 
348 
255 
165 
115 
98

3,390 
4,480 
2,390 
1,170 

727 
480 
265 
109 
69 
39 
47 

890 
1,540 
3,860 

16,300 
12,200 
9,400 
6,600 
5,780 
3,180 
1,780 
1,330 
1,580 
2,350 
4,690 
5,460 
5,680 
4,120 
2,360 
1,400 
1,080

104, 700
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CEDAR RIVER AT CEDAR RAPIDS, IOWA Coatinned

Day

1.. ......     -  -
2......     ...   -
3.......    ----- -
4. ................. .-
5. .................. .
6..           
r. ...................
s. ...... .... ...    
9. ___ ..  
10-        
11...        
12..        
13-.         
14            
15--           
16.        
17...            
18        
19-.       
20---        
21..         
22            
23            
24.. .. ------------
25       *     
26             
27            
28.          
29.-          
30-         
31-          

Total load (tons) . .

1_             
2....           
3-..-           
^.. ...... ............
5. .... ...............
6.              
7......          
8,             
 9.             
10..          
11     ---------
12....           
13.           
14.           
15           
16-.-           -
17             
18.          -
19         
20.-         
21..-           
22...-        _ .
23.          
24         
25       
26           
27          
28        
29
30..      
31.        

Total load (tons)..

Total load for 
year .........

April

Mean 
dis 

charge 
(second- 

feet)

4.020 
3,910 
3,620 
3,560 
3,730 
3,820 
3,620 
3,480 
3,420 
3,420 
3,450 
4,260 
5,020 
5,110 
5,300 
4,990 
4,680 
4,770 
4,770 
4,680 
4,560 
4,560 
4,990 
5,480 
5,770 
6,090 
6,470 
6,820 
6,980 
6,410

Suspended sedi 
ment

Mean 
concen 
tration 
(p.p. 
m.)

100 
111 
111 
109 
108 
107 
106 
105 
98 
87 
74 

168 
322 
298 
258 
212 
16? 
162 
150 
131 
116 
109 
145 
200 
198 
182 
172 
164 
158 
148

Tons per 
day

1,090 
1,170 
1,080 
1,050 
1,090 
1,100 
1,040 

987 
905 
803 
689 

2,020 
4,360 
4,110 
3,690 
2,860 
2,110 
2,090 
1,930 
1,660 
1,430 
1,340 
1,950 
2,960 
3,080 
2,990 
3,000 
3,020 
2,980 
2,560

61,140

July

4,800 
4,650 
4,470 
4,650 
6,520 
6,820 
8,070 
8,140 
5,420 
4,380 
4,200 
4,020 
3,.970 
4,000 
3,820 
3,850 
3,390 
3,620 
5,050 
4,590 
3,820 
3,390 
3,120 
3,010 
2,720 
2,650 
3,650 
4,380 
3,700 
3,090 
2,700

161 
237 
178 
163 
420 
405 
295 
205 
181 
135 
120 
120 
126 
169 
148 
136 
102 
94 

217 
234 
144 
112 
96 
82 
90 
73 

131 
256 
190 
128 
95

2,090 
2,980 
2,150 
2,050 
6,260 
7,460 
6,430 
4,560 
2,650 
1,600 
1,360 
1,300 
1,350 
1,830 
1,530 
1,410 

934 
919 

3,000 
2,930 
1,490 
1,030 

809 
666 
661 
522 

1,360 
2,950 
1,920 
1,070 

693

67,960

May

Mean 
dis 

charge 
(second- 

feet)

5,670 
5,170 
5,050 
5,450 
6,150 
7,580 
8,930 

10,400 
11,400 
10,800 
9,060 
7,940 
7,250 
6,530 
6,180 
6,340 
5,990 
5,270 
5,420 
7,350 
9,230 

10,800 
13,200 
16,600 
17,800 
17,300 
15,400 
13,700 
12,600 
11,100 
9,970

Suspended sedi 
ment

Mean 
concen 
tration
(p.p. 
m.)

146 
161 
188 
214 
216 
282 
270 
277 
245 
176 
132 
117 
132 
144 
152 
159 
163 
182 
237 
901 

1,020 
750 
620 
580 
445 
395 
257 
216 
204 
200 
200

Tons per 
day

2,240 
2,250 
2,560 
3,150 
3,590 
5,770 
6,510 
7,780 
7,540 
5,260 
3,310 
2,510 
2,580 
2,540 
2,540 
2,720 
2,640 
2,590 
3,470 

18,500 
25,400 
21,900 
22,100 
26,000 
21,400 
18,500 
10, 700 - 
7,990 
6,940 
5,990 
5,380

262,400

August

2,430 
2,270 
2,120 
2,340 
2,720 
3,480 
3,230 
3,040 
2,830 
2,550 
2,340 
2,120 
1,970 
1,780 
1,610 
1,650 
2,720 
3,040 
2,410 
2,230 
1,970 
1,840 
1,990 
1,800 
1,730 
1,610 
1,650 
1,820 
1,860 
1,940 
2,030

69 
67 
69 
79 

115 
178 
132 
98 
83 
79 
78 
76 
68 
60 
58 
72 

193 
200 
136 
78 
65 

. 65 
71 
77 
84 
71 
56 
53 
60 
63 
63

453 
411 
395 
499 
846 

1,670 
1,150 

804 
634 
544 
493 
435 
362 
288 
252 
321 

1,420 
1,640 

885 
470 
346 
323 
381 
374 
392 
309 
249 
260 
301 
330 
345

17,580

June

Mean 
dis 

charge 
(second- 

feet)

8,630 
7,310 
6,370 
5,670 
5,080 
4,710 
4,380 
4,380 
4,770 
5,080 
5,270 
6,440 
7,480 
8,530 
8,930 

12,500 
25,000 
28,400 
26,700 
20,200 
15,700 
15,700 
19,100 
17,100 
11,600 
8,070 
6,630 
6,020 
5,480 
4,990

Suspended sedi 
ment

Mean 
concen 
tration
(P.P. 
m.)

217 
197 
195 
189 
176 
161 
139 
123 
135 
196 
173 
350 
385 
355 
280 
420 

1,140 
952 
620 
375 
300 

- 655 
984 
630 
405 
270 
222 
184 
174 
159

Tons per 
day

5,060 
3,890 
3.350 
2,#W 
2,410 
2,050 
1,640 
1,450 
1,740 
2,690 
2,460 
6,090 
7,780 
8,180 
6,750 

14,500 
78,700 
73,000 
44,700 
20,500 
12,400 
27,800 
50,700 
29,800 
13,100 
5,880 
3,970 
2,990 
2,570 
2,140

441,200

Sep^mber

2,120 
2,010 
1,990 
1,800 
1,710 
1,650 
1,560 
1,510 
1,420 
1,490 
1,520 
1,450 
1,420 
1,370 
1,440 
1,400 
1,380 
1,370 
1,490 
1,730 
1,600 
1,670 
1,820 
1,990 
2,180 
2,030 
1,860 
1,800 
1,740 
1,670

62 
65 
72 
83 
65 
69 
63 
60 
61 
49 
57 
54 
60 
65 
59 
55 
57 
62 
62 
66 
75 
70 
73 
55 
51 
55 
51 
59 
65 
60

355 
353 
387 
403 
300 
307 
265 
245 
234 
197 
234 
211 
230 
240 
229 
208 
212 
229 
249 
308 
324 
316 
359 
296 
300 
301 
256 
287 
305 
271

8,411 

1,000,000

761259 «
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Miscellaneous sediment determinations and discharge measurements made during the
1944 floods in Iowa

Stream and location

Little Maquoketa River near Duiango _

Wapsipinicon River near Dewitt- .

Do      _._           _ 

....Do   .   .-..............-..........

Cedar River at Rochester __ ... __ .....

Cedar River near Cones ville. . . __ ......
Do-     .  .---    .... ..

Shell Rock River at Marble Rock.
Lime Creek at Mason City. __ ...... ....
Skunk River at Coppock... _ .. __ ..._

Skunk River at Augusta .. __ ... _ .....

Des Moines River below Raccoon River

Raccoon River at Van Meter. .... __ ...

Do _ ...... .... .. ....... ....

Do                  .__..__

Drainage 
area 

(square 
miles)

119,000 
130 

1,550 
1,270 
2,300

2,300 
2,420 
3,060 
3,230 
3,230

12,480 
12,480 
5,190 
6,640
7,272

7,840 
7,840 
1,330 

535 
2,890

4,290 
5,490 
6,180

9,770 
3,410

12,400 
12,400 
13, 200 
13,200 
13,900

Date

July 1 
June 26 
June 27 
June 18 
Jnne 27

June 29 
June 17 
May 22 
May 24 
May 22

May 29 
June 21 
June 15 
June 18 
June 19

May 29 
June 20 
June 13 
June 12 
May 25

May 26 
June 17 
  do  ..

...do __ . 
- -de.....

May 25 
May 29 
May 26 
May 29 
May 26

Dis 
charge   
(second- 

feet)

209,000 
6,120 

43,700 
9,270 

23,100

17,000

22,000 
30,600 
23,000

45,900 
51,600 
18,800 
28,100 
30,900

19,800 
30,400 
13,000 
6,510 

35,300

43, 700

28,900 

43,800

61,400 
44,700 
63,200 
52,800 
67,200

Sediment

Average 
concen 
tration 

(p. p. m.)

765 
18,800 
5,440 

431 
1,580

856 
860 

1,730 
1,840 
3,030

309 
440 
150 
955 
684

178 
524 
463 
826 

1,210

1,750 
212 
490

553 
388

960 
474 

1,030 
671 

1,110

Tons 2

Per day

432,000 
'264,000 
'643,000 

10,800 
3 99, 000

39,300 
'38,000 
103,000 
152,000 
188,000

38,300 
61,300 
7,610 

72,500 
57,100

9,520 
43,000 
16,300 
14,500 

115,000

206,006 
3 10,300 
* 30; 900

65,400 
'14,900

3 159,000 
57,200 

176,000 
95,700 

'202,000

Per day 
per 

square 
mile

3.63 
2,030 

415 
8.50 

43.0

17.1 
15.7 
33.6 
47.1 
58.3

3.07 
4.91 
1.46 

10.9
7.85

1.21
5.48 

12.3 
27.1 
39.9

46.1 
1.88 
5.00

6.6» 
4.37

12.8 
4.61 

13.7 
7.25 

14.5

i Result of current-meter measurement.
  Sediment discharge rate at time of sampling, but not, in general, representative of conditions for the 

entire day. 
» Discharge used in computing tons per day taken from rating curve.
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LOWER MISSISSIPPI RIVER BASIN 97
BESERVOIB BEHIND CONCHAS DAM, N. MEX. Continued

Chemical analyses, in parts per million Continued

Date of collection |
a

« fi

Isfl x

|i§
CO

1? 
O

1
O

"3

î

n and potas- 
a (Na+K)

|i
dS

r bon a t e 

CHCOs)

O

«

^t 
O
£
3
ECO

O 
o>s1
O

ved solids

i
p

3

ig

1t*
Samples from different depths

Dec. 11, 1943    . 

Apr. 3, 1944...... .........

JnnAi ^M4 .. __ ...

Dec. 11, 1943..... .........

Apr. S.,1944  ..  . 

June 1, 1944.... ...........

Station 1 «...

Station 1 >...

Station 1 «...

Station 2 «...

Station 2 «...

Station 2 «...

Surface
25 
50
75
100
110
115
120
125 

Surface
25
50
75
100
113
118
123
128

Surface
25
50
75
100
105
110
115
120

Bottom

25
50
75
100 
112
117
122
127
132 

Surface
25
50
75
100
117
122
127
132 
137

25
50
75

100
115
120
125
130
135

94.7
96.8 
94.7
95.0
94.2
93.7
94.0
94.0
88.8 
101
99.2
99.5
100
99.5
100
100
100
101
103
102
102
103
104
104
104
105
105
119

95.0 
95.1
94.8
94.8
95.3
91.2 
100
99.2
99.2
99.5
100
100
100
99.7
99.7 
105 
103
103
102
104
106
106
106
106
106
110

82
84

65 
84

82

80 
91

83 
102

37
38

39 
40

37

37
41

40 
39

71
73

73 
84

73

68 
80

83 
80

165
164

161
166 
166

168

167
180
169

383

160

"""

192 
170

168

168 
196 
168

190

335
347

291 
370

379

340

295 
374

367 
381 
377

20
20

22 
25

21

20 
28

23 
22

65W
643

579 
685

632

604 
698

679
721

356
366

3T2 
3U

356

352 
396

372 
415

See footnotes at end of table.



98 QUALITY OF SURFACE WATERS, 1944

RESBKYOIK BEHIND CONCHAS DAM/N.

Chemical Analyses, in parts per

Date of collection
Satnpling point

Depth (feet)

|sf
§ oSc* 

CQ

1 % Calcium (Ca)
Magnesium (Mg)

Sodium and potas 
sium (Na+K)

Bicarbonate 
(HCO»)  

Sulfate (SOi) Chloride (Cl)
Dissolved solids

Total hardness as 

CaCOa

Samples from different depths Continued

Apr. 3, 1944......... ......

June 1, 1944...............

Apr. 3, 1944...............

May 31, 1944.............

Apr. 3, 1944...............

May 31, 1944.............

Station 3»_.

Station 3'--

Statfon 6<--

Station6*._

Station 7*..

Station 7».-

Surface
25
SO
75
100
108
'117
121
126
131
136

25
60
75

100
105
110
115
120
125

Surface
25
50
75

; 80
85
90
95

25
50
75
80
85
90
95
100

Bottom
Surface

25
50
75
97
102
107
112
117

25
50
75
80
85
901 95
100
105

99.5
99 2
99.2
99.5
99.7
99.5
99.7
100
101
101
102
102
103
102
102
105
107
107
106
107
109
99.2
98.9
98.9
98.9
98.9
98.6
98.9
99.6 
99.7
102
103
103
103
104
104
104
104

101
101
101
103
102
104
105
105
101
103
99.4
101
104
107
108
107
106
107
108

84

85

90

sq

41

49,

40

49,

80

85

74

89

170

168

168

165

193
165

167

172
159 
162

174

IfiR

172
173
169

202

366

377

37fl

373 
366

3PR

378

23

34

22

24

678

699

677

Iff,

.378

384

389

394

i Station 1: Conchas River arm of reservoir, approximately 3,000 feet above dam.
* Station 2:400 feet above dam.
* Station 3: Canadian River arm of reservoir, 800 feet above dam.
* Station 6: Conchas River arm of reservoir, 5 miles above dam. 
»Station 7: Canadian River arm of reservoir, 5 miles above dam.
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LOWER MISSISSIPPI RIVER BASIN 103

RED RIVER AT DENISON DAM. NEAR COLBERT, OKLA. Continual

Temperature (°F.) of water of Red River at Denison Dam, May to September 1944
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COLORADO RIVER AT WHARTON, TEX. Continued

Temperature (°F.) of water of Colorado River, April to September 1944
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WESTERN GULF OF MEXICO BASINS 143
PECOS RIVER AT DAM SITE 3, NEAR CARLSBAD, N. MEX., 1944

[Samples collected approximately once a week from the Pecos Biver at dam site 3, near Carlsbad, N;
Mex., in sec. 6, T. 21 S., R. 26 E.]

Date

Feb. 3   .
Feb. 7.  ....
Feb. 22   
Feb. 28..-.-
Mar..8.__._-
A/Tar 1 1

Mar. 21.  
Mar. 27.  ~

Apr. 10-..  
Apr. 17   
Apr. 24   

May 15.... ..
May 22......

Specific 
conduct 

ance 
(KxlO« 
at25°C.)

438
432
4V)
454
461
4A1

474
480

458
491

501
530
512
513
511

Chlor 
ide (Cl, 
ppm)

560
555
595
610
625

665
685

615
715
690
750
810
790
795
790

Date

June 28- .....
July 3    
July 5    
July 13   ...

Aug. 11......
Ana Ifi

Sept. 8   

Sept. 27  

Sept. 29   
Sept. 30.   
Oct. 1... ..  
Oct. 2   ...

Specific 
conduct 

ance 
(K x 10» 
at25°C.)

720
506
503
Vf)

502

505

460
501
488
496
497
499
497
499

Chlor 
ide (Cl, 
ppm)

785

770
605
755
765

Date

Oct.3... .....
Oct. 4   .
Oct. 5    .
Oct. 6    
Oct. 7   .
Oct. 8... .....
Oct. 9    ._

Oct. 11..--.
Oct. 12 ...-.

Oct. 14... ....
Oct. 15  ....
Oct. 25--...
Nov. 10...-.
Nov. 17-.  

Specific 
conduct 

ance 
(K x 10» 
at 25° C.)

499
497
495
4Q7

496
495
494

493
494
493
491
488
486
472
478

Chlor 
ide (Cl, 
ppm)

715
680
680
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WESTERN GULF OF MEXICO BASINS 157

REFINERY INTAKE CANAL NEAR LOVING, N. MEX.

[Weekly samples taken from canal in sec. 13, T. 23 S., R. 28 E., representing water in the Harroun canal 
diverted from the Pecos River at the dam in sec. 11. T. 23 S., B. 28 E.I

Date

1943 
Oct. 7.    .
Oct. 14   -.
Oct. 21..--.-.
Oct. 28    -

Nov. 11-.  
Nov. 18.--...
Nov. 30..-. .

Dec. 23   ..
Dec. 30    .

IQt. /

Jan. 20    
Jan. 27    .

Specific 
conduct 

ance 
(KX10» 

at 25° C.)

436
453
441
452
443
438
439
442

434
432
425
426

421
426

425

Chloride 
(01, 

ppm)

665
fiOfl

675
690
665
660
655
fuin

630
615
595
605

575
595
590
590

Date

1944 
Feb. 3...... ...
Feb. 10. ...
Feb. 17.......
Feb. 24   
Mar. 2   
Mar. 9.......
Mar. 16.  
Mar. 23.  
Mar. 30   

Apr. 13.   
Apr. 20    _
Apr. 27   

May 18.-   
May 25....-

Speciflc 
conduct 

ance 
(KX10»

at 25° C.)

423
435
431
432
427
440
444
433
433

. 430
443
443
443
440
435
437
442
439
431

Chloride 
(01, 

PPm)

585
600
595
590
585
625
660
645
645

650
675
675
676
665
660
660
680
665
655

Date

1944

July 6    
July IS.......
July 20   ..
July 27    

Aug. 10-.-.. .
Aug. 17..... .
Aug. 24--  
Aug. 31......
Sept. 7   

Sept. 21 .-

Specific 
coiduct- 

anee(rx-io«
at 25° C.)

436
AAfl

427
409
421
432
438

.435
441
445
427
323
416
416
A91
A(U

Chlor 
ide (Cl, 

PPta)

665
680
645
606.
660>
665-
680

665
685
706
706
436
646
Atn
645
616
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WESTERN GULF OF MEXICO BASINS
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168 QUALITY OF SURFACE WATERS, 1944

IN NEW MEXICO-Contlnn«d

tinued

MISCELLANEOUS ANALYSES OF STREAMS IN RIO GRANDE BASIN
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COLORADO RIVER BASIN 185

'COLORADO RIVER NEAR CISCO, UTAH Continued

Suspended sediment, water year October 1943 to September 1944

Day

2    -   
3.      
4.......   ...
5         
6.        
T. . ...........

9--   ------
10..    

11.-.:    
12-.     
13..     
14...      
15..      

16      
17..        
18-      
10
20..      
21-.      
22..        
23       
24.         
25.       
26         
27      
28-.      
29...       
on

31..        

1_      
2-..        -

4_        
5-.        

6-       
7-    -----
8.-       

10..        

11       
12.         
13-__       
14..--. __ --..
15.        
16-       
17.-.       
18--      
19.-      
20---       
21..-.    
22--...     
23.....      
24-...     ..
25..---.     .
26-       ...
27-.       ..
28...     ..
29-.      
30     ,...
31...-    .

October

Mean 
dis 

charge 
(second- 

feet)

2,890

2,420

2,990

3,360 
3,620

Suspended sediment

Mean 
concen 
tration 

(percent]

0.08

.00

.00

.02 

.04

Tons per 
day

6,240

0

0

1,810 
3,910

January

2,560

2,390

1,900

1,800 
1,700 
1,600

1,800

1,900

2,100 

2,100

2,300

2,560 
2,640

2,610

2,800

2,540 
2,590

2.640

0.01

.01

.01

.01 

.02 

.02

.02

.02

.02 

.04

.03

.01 

.03

.04

.06

.04 

.03

.02

691

645

513

486 
918 
864

972

1,030

1,130 

2,270

1,860

691 
2,140

2,820

4,540

2,740 
2,100

1.430

November

Mean 
dis 

charge 
(second- 

feet)

3,950

3,430

3,740

3,760

3,830

3,790

3,680

3,380

4,130

3,600

Suspended sediment

Mean 
concen 
tration 

(percent)

0.03

.04

.03

.03

.02

.02

.02

.01

.99

.05

Tons per 
day

3,200

3,700

3,030

3,050

2,070

2,050

1,990

913

110,000

4,860

February

2,800

2,830

2,810

3,030

2,800

2,560

2,350

2,640 
2,620

2,540

2,520 
2,540 
2,710

2,500

2,710

2,420

0.05

.04

.04

.10

.08

.07

.04

.04 

.04

.02

.03 

.02 

.02

.04

  .02

.01

3,780

3,060

3,030

8,180

6,050

4,840

2,540

2,850 
2,830

1,370

2,040 
1,370 
1,460

2,700

1,460

653

DeceTiber

Mean 
dis 

charge 
(second- 

feet)

2,870

3,170

3,250

3,340

3,170

2,300

Suspended sediment

Mern 
concen 
tration 
(percent)

0 02

.02

.02

.02

.01

.01

Tons per 
day

1,550

1,710

1,760

1,800

856

621

March

2,470

2,420

2,990

2,590

2,370

2,440

2,830

3,230

3,050 
2,850

2,760

2,960

2,690

2,660

2,690

2,420

0.01

.05

.08

.03

.03

.01

.04

».10

.06 

.04

.03

.02

.02

.03

.02

.01

667

3,270

6,460

2,100

1,920

659

3,060

8,720

4,940 
3,080

2,240

1,600

1,450

2,150

1,450

653



186 QUALITY OF SURFACE WATERS, 1944

COLORADO RIVER NEAR CISCO, UTAH Continued

Suspended sediment, water year October 1943 to September 1944> Continued

Day

4_     -----
5..   ----- -

7..-----    

9.-   -----
10-        

11..-.-.-   --
19
to

14        
15      
16--. -------
17..-.      
10

10

20         
21...    -.  
no
no

24..        

26        
27-       
28.-----------
OQ

30--      
31.-        

2

6..       
7.----   -  

g
10--          

11           
12.       
13        
14      
15-    - 

18        
19-       
20      
21         
22.        
23-         
24.         
25-       
26        
27         
28--        
29-..     ,...
30       
31         

April

Mean 
dis 

charge 
(second- 

feet)

2,390

2,900

2,810

4,490 
5,540

6,220

5,630

7,400

5,830

5,340

4,390

4,430

4,390

4,640

5,360

10,500

Suspended sediment

Mean 
concen 
tration 

(percent)

0.01

.03

.04

.46 

.88

.44

.34

.60

.24

.17

.12

.14

.11

.24

.52

.85

Tons per 
day

645

2,350

3,030

55,800 
132,000

73,900

51,700

120,000

37,800

24,500

14,200

16,700

13,000

30,100

75,300

241,000

July

22,000

21,000

19,500

16,100

13,200

11,500 
10,500 
9,300

7,660

6,810

6,200
6,380 
6,930

6,360 
6,520

6,670

5,450

4,430

0.09

.09

.04

.06

.06

.05 

.03 

.05

.04

.04

.02

.02 

.16

.04 

.49

.06

.02

.01

53,500

51,000

21,100

26,100

21,400

15,500 
8,500 

12,600

8,270

7,350

3,350
3,450 

29,900

6,870 
86,300

10,800

2,940

1,200

May

Mean 
dis 

charge 
(second- 

feet)

10,400 
10,500

9,510

12,900

20,800

25,600

31,800

48,500 
51,900 
51,000

32,400

29,400 
31,700 
55,700

38,900

32,800

33,500

Suspended sediment

Mean 
concen 
tration 

(percent)

0.66 
.64

.26

.41

.64

.67

.67

.56 

.46 

.38

.37

.28 

.22 

.37

.23

.12

.12

Tons per 
day

185,000 
181,000

66,800

143,000

359, 000

463,000

575,060

733,000 
645,000 
523,000

324,000

222,000 
188,000 
556,000

242,000

106,000

109, 000

August

3,850

3,170

2,980

2,760

2,500

2,540

2,300

1,810

1,840

2,090

2,270

1,840

1,900

2,010

2,070

0.03

.03

.02

.02

.02

.02

.02

.00

.00

.00

.01

.01

.01

.01

.02

3,120

2,570

1,610

1,490

1,350

1,370

1,240

0

0

0

613

497

513

543

1,120

June

Mean 
dis 

charge 
(second- 

feet)

39,100 
39,200

39,400

28,500

27,800 
29,600 
31,100

36,500

32,300
30,700 
30,800

25,900

28,500

30,100 
28,000

28,600

27,600 
24,200 
22,800

Suspended sediment

Mean 
concen 
tration 

(percent)

0.13 
.15

.14

.16

.18 

.10 

.16

.05

.16

.06 

.22

.04

.09

.06 

.13

.12

.06 

.06 

.05

Tons per 
day

137,000 
159,000

149,000

123,000

135,000 
79,900 

134,000

49,300

140,000
49,700 

183,000

28,000

69,300

48,800 
98,300

92,700

44,700 
39,200 
30,800

September

1,870

1,930

1,840

1,610

1,610

1,610

1,600

1,540 

1,580

1,630

1,710

1,600

1,630

1,590

1,670

1,720

0.01

.02

.02

.02

.02

.02

.02

.01

.02

.02

.02

.01

- .01

.01

.02

.02

505

1,040

994

869

869

869

864

416 

853

880

923

432

440

429

902

929
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190 QUALITY OF SURFACE WATERS, 1944

COLORADO RIVER AT LEES FERRY, ARIZ. Continued

Suspended sediment, water year October 1943 to September 1944  

Day

4-     
5  -  

7-      
8 .
B
10-    
11     
12-     
- 10

14      
IS       
16      
17--   ----
1ft

10
OA

91
nrt

no

94
OK

26      
27.    
*>ft

*?Q

30     
^1

1.     

4        
 5        -
6       
7- -  

10      
11    - 
19
13
14        
15-      
16     
17    - 
is
10
20-     
21-    
00

23      
24      -
26.-    -
OA

<y?

28 ______
29
30.      
31.      

October

Mean 
dis 

charge 
(second- 

feet)

5,580

5,460

4,990 
5,070

5,050

5,400 
5,400

7,350

7,380 
6,940

7,110 
6,740 
6,810 
6,940

Suspended sediment

Mean 
concen 
tration 

(percent)

0.40

.32

-.22 
.17

.16

.18 

.24

.49

.53 

.43

.48 

.58 

.32 

.31

Tons pet 
day

60,300

47,200

29,600 
23,300

21,800

26,200 
35,000

97,200

106,000 
80,600

92,100 
106,000 
58,800 
58,100

January

6,150 
5,660

4,200

3,880

4,320

5,430

6,080

6,150

5,840

0.12 
.12

.10

.16

.13

.19

.20

.16

.16

19,900 
18,300

il,300

16,800

15,200

27,900

32,800

26,600

25,200

November

Mean 
dis 

charge 
(second- 

feet)

7,040

7,740

7,280

7,350 
7,380

7,280 
6,870
7,180

7,350

7,320 
7,180

7,110

9,640 
8,850 
7,810

Suspended sediment

Mean 
concen 
tration 

(percent)

0.28

.25

.22

.24 

.23

.14 

.18

.18

.18

.16 

.14

.15

.47 

.64 

.35

Tons per 
day

53,200

52,200

43,200

47,600 
45,800

27,500 
33,400
34,900

35,700

31,600 
27,100

28,~806

122,000 
153,000 
73,800

February

5,460

6,340 
6,210

6,240

6,570

6,810

5,600

5,660

5,550

5,840 
6,080

6,020

0.13

.14 
;15

.19

.21

.17

.14

.14

.13

.15 

.14

.17

19,200

24,000 
25,200

32,000

37,300

31,300

21,200

2i,400

19,500

23,700 
23,000

27,600

December

Mean 
dis 

charge 
(second- 

feet)

Suspended sediment

Mean 
concen 
tration 

(percent)

7, 280 0. 37

6,570 .21

6,240 
6,410

6,570

6,500 
6,810

6,980

6,870

6,280

5,840

5,840

5,990

6,080

6,600

.17 

.17

.18

.16 

.16

.20

.15

.17

.13

.12

.13

.13

.13

Tons per 
day

72,700

37,300

28,600 
29,400

31,900

28,100 
29,400

37,700

27,800

28,~800

20,500

18,900

21,000

21,300

23,200

March

6,210

5,900

6,240

6,870

6,120.

6,540

8,540

8,390

12,500

13,000

10,700

9,680

8,660

9,520

0.14

.20

.16

.48

.39

.20

.35

.38

.64

.62

.59

.48

.34

.30

23,500

31,900

27,000

89,000

64,400

. 35,300

80,700

86,166

216,000

218,656

170,000

125,000

79,500

77,100



COLORADO RIVER BASIN 191
COLORADO RIVER AT LEES FERRY, ARIZ. Continued

Suspended sediment, water year October 1948 to September 1944~Continued

Day

1. ....... __ .
2.. ...........
3-..  ... ....
4.............
5...... _ ....

7-._     
8-..   -  
9...... .......

10.__      
11...  . 
12.............
iQ

14.............
15.. ...........
16.. .... .......
17..      
18..      
19-   -
20.... ....-
21.       
22. ............
23.. ...........
24.. .......... -
25.    .-
26.       
27...---     
28-.        
29      
30-.     
31.      

I...... ... ....
2.. ........ ...
3-..      
4.. ...........
5.- __ .   
6__       
7. .. ..........
8. .. ......... .
g. ........... .
10..      
11...       .
12...       -
13.-.-     
14...     
15..       
16..      
17..     
18...     
19..       
20-       
21.     
22...   . __ ..
23,.      
24..     
25..     
26-.     
27.....    
28.      
29      ..
30-..     
31..     ..

April

Mean 
dis 

charge 
(second- 

feet)

8,540

22,200

27,600

28,500

24,200

20,800

21,500

18,200

17, 700

15,200

13,800

12,900

12,500

Suspended sediment

Mean 
concen 
tration 

(percent)

0.27

1.04

1.45

1.53

1.16

1.04

.84

.65

.49

.37

.31

.29

.29

Tons per 
day

62,300

623,000

1,080,000

1, 180, 000

758,000

584,000

488,000

319,000

234,000

152,000

116,000

101, 000

97,900

July

53,600

52,300

49,400

25,100
22,700 
20,800 
19, 100

16,500

15,100 
15,800 
15,500
15,000 
14,400

13,900 
13, 700

- 0.26

.62

.30

.12

.11 

.12 

.10

.08

.21 

.23 

.18

.17 

.13

.09

.14

376,000

876,000

400,000

V

81,300
67,400 
67,400 
51,600

35,600

85,600 
98,100 
75,300
68,800 
50,500

33,800 
51,800

May

Mean 
dis-. 

charge 
(second- 

feet)

13,900

19,800

22,100

19,400

33,600

43,300

51,000

67,700

86,500

88,300

67,100

65,200

76,300

68,200

Suspended sediment

Mean 
concen 
tration 

(percent)

0.27

.47

.56

.69

.61

.78
......  

.78

.98

.79

.76

.54

.55

.39

Tons peif 
day

101,000

251,000

334, 000

361,000

553,000

912, 000

1,130,000

1, 430, 000

2, 290, 000

1,880,000

1, 380, 000

951, 000

1, 130, 000

718,000

August

12,500

10,800

8,890

7,740 
7,350

6,770

6,340

6,150

5,900

5,580

6,470

4,890

4,740

4,390

4,690

0.19

.15

.14

.10 

.08

.07

.06

.06

.08

.17

.17

.36

.19

.12

.10

64,100

43,700

33,600

20,900 
15,900

12,800

10,300

9,960

12,700

25,600

29,700

47,500

24,300

14,200

12,700

June

Mean 
dis 

charge 
(second- 

feet)

72,700 
76,000

78,300 
71,200

64,500

68,600

76,800 
74,800
72,500

72,200 
69, 300

58,300 
58,900

65,400

64,100

63,200

62, 500

Suspended sediment

Mean 
ccncen- 
ti^tion 

(percent)

0.43 
.37

.35 

.35

.34

.37

.31 

.27

.28

.28 

.28

.24 

.23

.23

.23

.93

.33

Tons per 
day

844,000 
759,000

740,000 
673,000

592,000

685,000

643,000 
'545,000
548,000

546,000 
524,000

378,000 
366,000

406,000

398,000

1, 590, 000

557,000

September

4,440

4,150 
3,970

3,700 
3,620

3,510

3,450

3,430

3,300

3,850

0.12

.05 

.05

.05 

.05

.06

.04

.05

.04

.04

I4.4nn

5,600 
5,300

5,000 
4,890

5,690

3,730

4,630

3,500

4,160

Total load for year. ....._......__.__________________.____tons.. 77,270,000
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COLORADO RIVER NEAR GRAND CANYON, ARIZ. Continued

Temperature (°F.) of water of Colorado River, water year October 1943 to September
1944

Day

1     .  
2...  .......
3.............
4.... ....... . .
5-... .. ......

6        
7............
8-.  ........
9.............
10-    - 

11  .  
12   ........
13.............
14        
15        

16   .  
17        
18    .   
19        
20        

21...  ....-
22    .....
23         .
24        
25..... ....... .

26.....-     .
27-       ..
28        
29...  ......
30  ..     .
31        .

Average.-

Oc- 
tober

70 
70 
70 
70 
69

69 
68 
67 
67

68 
66 
60 
65 
63

63 
63 
60 
63 
59

59 
59 
52 
52 
52

52 
54 
58 
58 
55 
54

62

No 
vember

53 
51 
49

44 
49 
47 
42 
47

45

47 
47 
47

47 
48 
48
47 
47

48 
48 
47 
48 
41

42 
45 
46 
44 
45

45

De 
cember

45 
43 
44 
42 
43

43 
43 
43 
43

44 
43 
43 
43 
43

42

43 
43

44 
44 
44 
44 
44

44 
43 
42 
47 
40 
42

43

Janu 
ary

39

42 
39 
38

39 
39 
38 
39 
36

39 
36 
36 
36 
37

37 
37 
39 
37 
37

37 
38 
44 
40 
40

39 
40 
40 
40 
41 
40

39

Feb 
ruary

47 
41 
42 
42

45 
43 
44 
43 
43

43 
42 
40 
42 
40

41 
41 
42 
42

42 
43 
45 
45 
44

44

45 
45

43

March

46 
48

48

49 
48 
48 
48 
49

48 
49 
54 
48 
49

50 
50 
53 
51 
50

53 
47 
56 
52 
51

51 
52 
45 
50 
50 
51

50

AprD

56 
49 
65 
65

59 
60 
59 
54 
58

65 
60 
57 
60 
54

55 
53 
54 
56 
54

56 
52 
54 
58 
52

55 
57 
56 
56

57

May

57 
59 
60 
59 
60

60 
61 

. 64 
63 
65

64 
68 
68 
69 
68

65 
62 
64 
65 
65

63 
64 
66 
65 
66

68 
68 
69 
68 
69 
69

65

June

68

69 
69

67 
69 
69 
69 
68

69 
70 
69 
70 
70

69 
67 
67 
69 
70

70 
70 
70 
70 
72

72 
72 
65 
73 
73

69

July

75 
75 
76

77

75 
75 
76 
76 
76

76 
75
77 
78 
79

79 
88 
82 
80

80 
80 
79 
80
77

76 
76 
78 
78 
78 
77

78

' Au 
gust

77 
77 
75 
75 
75

75
78 
78 
78

79 
76

g

77 
77 
77 
78 
77

78 
77 
77 
77 
76 
75

77

Sep. 
temper

76 
74 
74 
74 
74

73 
74 
74 

. 75 
75

75 
75 
75 
75 
74

74 
73 
73 
72 
72

72 
71 
70 
70 
70

69 
69 
71 
71 
70

73



196 QUALITY OF SURFACE WATERS, J944

COLORADO RIVER NEAR GRAND CANTON. ABIZ. Continued
'Suspended sediment, water year October 1943 to September 1944

Day

I......     .
Z.. ...........
3.. .......... -
4        -
6        -
6        
7. . ...........
8 ,-   -
9        
10       
11       
12      
13-     
14       
15       
16       
17    -   
18      
19     .-  
20        
21         
22       
23        
24       
28      
26       
27
28     
29       
30.      
81.       

Total load 
(tons) - - .

1..       
2.   -    -
3         -
4        
6        
6..       
7.. -------
8.. -------

10  .     -
11..     
12         -
13         
14         
15        
16       -
17--.     --
|Q

19      
20-        
21         

23      
24         
25          
26       
27        
28-   -------
29        
30      
31      

Totalload 
(tons) . .

October

Mean 
dis 

charge 
second- 
feet)

6,820 
6,170 
6,820 
7,180 
6,660
6,400 
6,150 
6,040 
5,840 
5,830
5,640 
5,450 
5,520 
5,580 
5,490
5,530 
5,660 
5,840 
6,010 
8,180
8,480 
7,940 
7,220 
7,320 
7,720
7,780 
7,340 
7.-560 
7,470 
7,130 
7,150

Suspended sediment

Mean 
concen 
tration 
(percent)

1.36 
.94
.74 
.51 
.46

1.25 
.10 
.27 
.25 
.27
.43 
.24 
.19 
.14 
.12
.09 
.09 
.11 
.11 
.27

3.26 
.69 
.92 
.65 
.30
.71 
.39 
.29 
.32 
.47 
.50

Tons per 
day

250,000 
157,000 
136,000 
98,900 
82,700
43,200 
16,600 
44,000 
39,400 
42,500
65,500 
35,300 
28,300 
21,100 
17,800
13,400 
13,800 
17,300 
17,800 
59,600

746,000 
148,000 
179,000 
128,000 
62,500

149,000 
77,300 
59,200 
64,500 
90,500 
96,500

3,001,000

January

6,820 
6,360 
5,920 
5,530 
5,100

-4,870
4,840 
4,700 
4,530 
4,290
4,290 
4,000 
3,880 
3,670 
3,380
3,400 
3,280 
3,330 
3,830 
4,300
4,330 
4,290 
4,300 
4,550 
5,030
5,850 
6,260 
6,330 
6,260 
6,310 
6,230

0.06 
1.05 

.05 

.05 

.04

.03 

.03 

.03 

.04 

.03

.03 

.03 

.03 

.02 

.02

.02 

.02 

.02 

.02 

.02

.02 

.02 

.03 

.03 

.06

.05 

.08 

.06 

.05 

.04 

.03

11,000 
8,590 
7,990 
7,470 
5,510
3,940 
3,920 
3,810 
4,890 
3,470
3,470 
3,240 
3,140 
1,980 
1,830
1,840 
1,770 
1,800 
2,070 
2,320
2,340 
2,320 
3,480 
3,690 
8,150
7,900 

13,500 
10,300 
8,450 
6,810 
5,050

156.000

November

Mean 
dis 

charge 
(second- 

feet)

7,240 
7,380 
7,640 
8,060 
8,120
8,120 
8,250 
8,060 
7,700 
7,620
7,640 
7,740 
8,080 
7,940 
7,520
7,320 
7,590 
7,560 
7,660 
7,660
7,620 
7,520 
7,340 
7,420 
9,610

10,700 
9,830 
9,030 
8,260 
8,040

Suspended sediment

Mean 
concen 
tration 

(percent)

0.33 
.20 
.18 

1.18 
.19
.26 
.20 
.17 
.14 
.12
.11 
.12 
.14 
.12 
.10
.09 
.08 
.09 
.09 
.08
.08 
.08 
.08 
.06 
.32
.30 
.29 
.38 
.52 
.26

Tons per 
day

64,500 
39,900 
37,100 
39,200 
41,700
57,000 
44,600 
37,000 
29,100 
24,700
22,700 
25,100 
30,500 
25,700 
20,300
17,800 
16,400 
18,400 
18,600 
16,500
16,500 
16,200 
15,900 
12,000 
83,000
86,700 
77,000 
92,600 

116,000 
56,400

1, 199, 000

February

6,050 
5,660 
5,640 
5,840 
6,080
6,310 
6,510 
6,700 
6,570 
6,620
6,640 
6,680 
6,920 
7,310 
7,190
6,680 
6,270 
6,060 
5,940 
5,940
5,920 
6,060 
5,980 
5,890 
5,950
6,090 
6,270 
6,50Q 
6,620

0.06 
.05 
.05 
.04 

1.04

.04 

.05 

.05 

.06 

.07

.08 

.11 

.11 

.12 

.11

.09 

.09 

.08 

.07 

.07

.06 

.06 

.05 

.05 

.06

.04 

.04 

.05 

.06

9,800 
7,640 
7,610 
6,310 
6,570
6,810 
8,790 
9,040 

10,600 
12,500
14,300 
19,800 
20,600 
23,700 
21,400
16,200 
15,200 
13,100 
11,200 
11,200
9,590 
9,820 
8,070 
7,950 
9,640
6,580 
6,770 
8,780 

10,700

330, 300

December

Mean 
dis 

charge 
(second- 

feet)

7,940 
7,780 
7,650 
7,350 
7,030
6,800 
6,750 
6,830 
6,940 
7,030
6,900 
6,800 
7,180 
7,180 
7,310
7,350 
7,210 
6,790 
6,550 
6,340
6,160 
6,160 
6,230 
6,290 
6,120
6,190 
6,290 
6,240 
6,400 
6,800 
7,010

S spended sediment

Mean 
concen 
tration 

(percent)

0.28 
.44 
.28 

1.20 
.13
.10 
.08 
.07 
.07 
.07
.06 
.05 
.05 
.06 
.07
.09 
.06 
.06 
.06 
.06
.06 
.06 
.05 
.04 
.04
.04 
.04 
.05 
.06 
.06 
.06

Tons per 
day

60,000 
92,400 
57,800 
39,700 
24,700
18,400 
14,600 
12,900 
13,100 
13,300
11,200 
9,180 
9,690 

11,600 
13,800
17,900 
11,700 
11,000 
10,600 
10,300
9,980 
9,980 
8,410 
6,790 
6, 610
6,690 
6,790 
8,420 

10,400 
11,000 
11,400

560,300

March

6,410 
6,440 
6,580 
6,480 
6,360
6,160 
6,370 
6,710 
6,880 
7,310
7,260 
6,940 
6,590 
6,880 
7,250
7,720 
9,600 
9,540 
9,380 

10,200
15,800 
15,200 
13,400 
12,000 
11,300
10,500 
10,100 
9,940 

10, 600 
11/000 
10, 800

0.07 
.08 

L08 
1.08 

.08

.08 

.09 

.11 

.12 

.13

.15 

.15 

.16 

.25 

.24

.25 

.28 

.62 

.49 

.52
1.19 
.94 
.74 
.66 
.63
.61 
.45 
.36 
.54 
.54 
.44

12,100 
13,900 
14,200 
14,000 
13,700
13, 300 
15,500 
19,900 
22,300 
25,700
29,400 
28,100 
28,500 
46,400 
47,000
52,100 
72,600 

160,000 
124,000 
143,000
508,000 
386,000 
268,000 
214, 000 
192,000
173,000 
123,000 
96,600 

155, 000 
160,000 
128,000

3,299,000

i Estimated.
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COLORADO RIVER NEAR GRAND CANTON, ARIZ. Continued
Suspended sediment, water year October 1943 to September 1944 Continued

Day

1... _ .......
2 _   ....  
3....  ... 
4       
6 _ ..........
6....  ......
7.. ...........
8        -
9.. ... ........
10      
11      
12.       is    
14        
15-.       
16 ._..    
17      
18     
19.         
20        
21.       
22....       
23-     
24        
25.        
26-      
27        
28...... ........
29       
30..       
31 -    

Total load 
(tons)-  

1.     ......
2.. ...........
3.... .........
4.. ........  
6.   ........
6     .....
7.  .....   
8       
9.      
10-      
11.     
12        
13       
14.      
16      
16     
17        
18.   -   
19-.     
20.      
21.   __ ...
22...  .......
23-        
24-         
25....... ......
26      
27        
28 -    
29..      
30.     
31.      

Total load 
(tons)   .

April

Mean 
dis 

charge 
(second- 

feet)

10,100 
9,430 
9,230 
9,510 

10,400
10,400 
15,800 
26,300 
27,900 
29,400
30,200 
29,100 
26,900 
24,000 
22,600
22,400 
23,000 
22,200 
20,800 
19,700
19,600 
18,100 
16,600 
16,000 
14,900
14,200 
13,900 
14,200 
14,200 
14,000

Suspended sediment

Mean 
concen 
tration 
(percent)

0.37 
.34 

1.37 
1.40 

.44

.48 
1.04 
1.37 
1.31 
1.75
1.86 
1.68
1:42
1.35 
1.22
1.13 
1.08 
.93 
.69 
.80
.66 
.60 
.52 
.44 
.38
.35 
.28 
.32 
.32 
.32

Tons per 
day

101,000 
86,600 
92,200 

103,000 
124,000
135, 000 
444,000 
936,000 
987,000 

1, 390, 000
1, 520, 000 
1,320,000 
1, 030, 000 

875,000 
744,000
683,000 
671,000 
557,100 
388,000 
426,000
349,000 
293,000 
233,000 
190,000 
153,000
134,000 
105,000 
123,000 
123,000 
121,000

14,440,000

July

59,700 
54,900 
54,200 
54,100 
52,500
50,200 
49,000 
45,800 
43,200 
39,500
36,200 
33,300 
31,100 
29,100 
26,800
24, 700 
22,500 
20,600 
18,900 
17,500
16,600 
17,800 
16,500 
15, 500 
15,900 
15,700 
15,000 
14,600 
14,900 
14,200 
14,100

0.34 
.28 
.30 

1.29 
.28
.21 
.26 
.24 
.23 
.20
.19 
.17 
.14 
.15 
.10
.11
.08 
.07 
.06 
.06
.05 
.06 
.09 
.13 
.19 
.24 
.12 
.11 
.10 
.09 
.08

548,000 
415, 000 
439,000 
424,000 
397,000
285,000 
344,000 
297,000 
268, 000 
213,000
186,000 
153, 000 
118,000 
118,000 
72,400
73,400 
48,600 
38,900 
30,600 
28,400
22,400 
24,000 
40,100 
54,400 
81,600 

102,000 
48,600 
43,400 
40,200 
34,500 
30,500

5,019,000

May

Mean 
dis 

charge 
(second- 

feet)

15,100 
17,loO 
22,400 
21,600 
21,800
24,000 
23,000 
21,000 
21,900 
29,400
37,200 
41,300 
44,500 
46,900 
53,100
62,100 
73,400 
82,900 
90,400 
90,500
78,200 
68,600 
66,200 
65,100 
66,600
70,400 
75,600 
76,200 
74,200 
69,300 
66,400

Suspended sediment

Mean 
concen 
tration 
(percent)

. 0.37 
.42 
.58 
.50 
.62
.74 
.66 
.56 
.48
.82
.98 

1.25 
1.14 
1.00 
1.08
1.04 
1.13 
1.25 
1.47 
1.19
1.15 
1.05 
.89 

  .80 
.76
.75 
.78 
.82 
.68 
.62 
.51

Tons per 
day

151,000 
194,000 
351, 000 
290, 000 
306,000
480,000 
410, 000 
318,000 
284,000 
651,000
984,000 

1, 390, 000 
1,370,000 
1, 270, 000 
1, 550, 000
1, 740, 000 
2, 240, 000 
2,800,000 
3, 590, 000 
2,910,000
2, 430, 000 
1, 940, 000 
1, 590, 000 
1,410,000 
1, 370, 000
1,430,000 
1, 590, 000 
1, 690, 000 
1,360,000 
1, 160, 000 

914,000

40,160,000

August

13,500 
12,400 
11,600 
11,100 
10,500
9,940 
9,340 
8,810 
8,200

6,720 
6,330 
6,540 
6,130
6,050 
6,720 
6,330 
5,530 
5,200 
5,070 
5,130 
5,120 
4,900 
4,660 
4,820

0.06 
.14 
.13 
.06 
.06
.06 
.06 
.14 
.07

.02 

.04 

.29 

.04

.04 

.10 

.06 

.12 

.26 

.43 

.32 

.30 

.18 

.11 

.13

21,900 
46,900 
40,700 
18,000 
17,000
16,100 
15,100 
33, 300 
15,500

3,630 
6,840 

51,200 
6,620
6,530 

18, 100 
10,300 
17,900 
36,500 
58,900 
44,300 
41,500 
23,800 
13,800 
16,900

3 621, 000

June

Mean 
dis 

charge 
(second- 

feet)

69,000 
73,200 
77,000 
81,000 
85,100
80,300 
74,400 
66,900 
63,800 
65,600
68,400 
69,200 
74,200 
77, 100 
76,200
73, 500 
72,500 
71,600 
71,000 
66,400
61,400 
59,600 
61,700 
65,000 
65, 100
63,400 
64,600 
65, 100 
63,100 
64,000

Suspended sediment

Mean 
concen 
tration 

(percent)

0.66 
1.70 
1.75 

.79 

.74

.64 

.56 

.46 

.50 

.48

.54 

.47 

.48 

.50 

.53

.47 

.40 

.44 

.37 

.34

.31 

.32 

.33 

.37 

.34

.33 

.35 

.51 

.81 

.63

Tons*per 
day

1, 230, 000 
1,380,000 
1, 560, 000 
1,730,000 
1,700,000
1,390,000 
1,120,000 

831,000 
861,000 
849,000
997,000 
878,000 
962,000 

1, 040, 000 
1,090,000

933,000 
783,000 
851,000 
709,000 
610,000
614, 009 
516,000 
550,000 
649,000 
598,000
565,000 
610,000 
896,000 

1, 380, 000 
1,090,000

28,870,000

September

4,980 
4,900 
4,730 
4,850 
4,830
4,830 
4,570 
4,560 
4,540 
4,470
4,470 
4,260 
4,140 
4,030 
3,950
3,880 
3,850 
3,780 
3,780 
3,680
3,570 
3,620 
3,700 
3,720 

. 3, 740 
3,760 
3,730 
3,760 
3,780 
6,090

0.08 
.06 
.05 
.05 
.06
.07 
.11
.07 
.07 
.05
.04 
.04 
.03 
.02 
.02
.02 
.02 
.02 
.02 
.02
.02 
.02 
.02 
.01 
.01 
.01 
.01 
.01 
.01 
.06

10,800 
6,620 
6,390 
6,550 
7,820
9,130 

13,600 
8,620 
8,580 
6,030
4,830 
4,600 
3,350 
2,180 
2,130
2,100 
2,080 
2,040 
2,040 
1,990
,930 
,950 

2,000 
,000 
,010 
,020 
,010 

1,020 
1,020 
9,870

133,300
Total load for year  .     ________.    __ _.__.... .__tons.. » 97,790,000

1 Estimated. * Includes loads estimated for missing days.
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212 QUALITY OF SURFACE WATERS, 1944

GREEN RIVER AT GREEN RIVER, UTAH Continued

Suspended sediment, water year October 1943 to September 1944

Day

l-.. ....._.
2.. __ . ....
3.............
4.. ...........
5.............
6.  ...._.___"
7.............
8...... .
9..........
10.............
11.   .........
12.........
13.............
14...  .......
15...  .-...
16............
17.........
18--........ .
19............
20-.  ........
21.........
22............
23         
24..     ...
25.        

26    .......
27....... ...
28.      ....
29-         
30--.-. ....
31..-..   .   .

Total load 
(tons) - . .

I.---...
2.. ___ ,.
3-.      
4...........
5-.       ..

6..     ...-.
7-..-   ..
8.....   .....
9...... .......

10-.        
11...      ...
12.....   .....
13.. ...........
14        
15-        
16         
17.    .......
18..      
10
20..        

21-. __ -..-.--
22...    ...
23         
24..    -   -.
25-      
26-        
27..    --  
28-.       
29        
30-        
11

Total load 
(tons) . - .

October

Mean 
dis 

charge 
second- 
feet)

1,790 
1,680 
1,730 
1,700 
1,640
1,660 
1,710 
1,660 
1,610 
1,590
1,570 
1,550 
1,540 
1,590 
1,810
1,790 
1,790 
1,770 
2,280 
2,620
2,260 
2,680 
2,420 
2,320 
2,360
2,510 
2,620 
2,640 
2,590 
2, 530 
2,470

Suspended sediment

Mdan 
concen 
tration 

(percent)

0.25 
.08 
.10 
.18 
.23
.12 
.09 
.07 
.05 
.04
.03 
.03 
.03 
.04 
.03

1.05 
.13 
.15 
.16 

1.76

.35 

.58 

.52 

.64 
>.50

.17 

.10 

.13 

.10 

.10 

.22

Tons per 
day

12,100 
3,630 
4,670 
8,260 

10,200
5,380 
4,160 
3,140 
2,170 
1,720
1,270 
1,260 
1,250 
1,720 
1,470
2,420 
6,280 
7,170 
9,850 

125, 000
21,400 
42,000 
34,000 
40,100 
31,900
11,500 
7,070 
9,270 
6,990 
6,830 

14,700

438,900

January

890 
950 

1,010 
1,030 
1,480
1,520 
1,540 
1,240 
1,120 
1,000

900 
1,000 
1,000 
1,100 

' 1,180
1,340 
1,420 
1,430 
1,470 
1,470
1,450 
1,500 
1,590 
1,730 
1,700
1,660 
1,700 
1,770 
1,700 
1,700 
1,800

0.02 
.02 
.01 

1.01 
.01
.05 
.04 
.03 

1.03 
.02
.02 
.03 
.02 
.03 
.02
.02 
.02 
.03 
.03 
.04
.04 
.02 

1.03 
.04 
.03
.03 
.02 
.02 
.02 
.05 
.04

481 
513 
273 
278 
400

2,050 
1,660 
1,000 

907 
540
486 
810 
540 
891 
637
724 
767 

1,160 
1,190 
1,590
1,570 

810 
1,290 
1,870 
1,380
1,340 

918 
956 
918 

2,300 
1,940

32,190

November

Mean 
dis 

charge 
(second- 

feet)

2,440 
2,470 
2,530 
2,640 
2,700
2,620 
2,510 
2,490 
2,440 
2,340
2,280 
2,280 
2,280 
2,300 
2,300
2,240 
2,260 
2,320 
2,380 
2,400
2,400 
2,700 
2,700 
2,570 
2,570
2,570 
2,530 
2,510 
2,440 
2,340

Suspended sediment

Mean 
concen 
tration 
(percent)

0.16 
.11 
.11 
.11 
.09
.09 
.08 
.07 
.09 
.15
.09 
.07 
.06 

1.05 
.04
.04 
.04 
.03 
.03 
.04
.04 
.25 
.36 
.18 
.08
.06 
.06 
.04 
.04 
.04

Tons per 
day

10,500 
7,340 
7,510 
7,840 
6,560
6,370 
5,420 

. 4,710 
5,930 
9,480
5,540 
4,310 
3,690 
3,100 
2,480
2,420 
2,440 
1,880 
1,930 
2,590
2,590 

18; 200 
26,200 
12,500 

5,550
4,160 
4,100 
2,710 
2,640 
2,530

183,200

February

1,800 
1,800 
1,840 
1,810 
1,830

1,860 
1,960 
1,960 
1,980 
2,000
2,180 
2,200 
2,200 
2,100 
2,060
1,960 
1,940 
1,900 
1,880 
1,810
1,830 
1,830 
1,790 
1,830 
1,940
1,920 
1,980 
1,960 

' 1,980

0.03 
.04 
.04 
.02 
.03-

.04 

.06 

.06 

.04 

.04

.03 

.05 

.03 

.02 

.03

.02 

.01 

.02 

.02 

.02

.02 

.02 

.02 

.02 

.02

.02 

.02 

.03 

.02

1,460 
1,940 
1,990 

977 
1,480
2,010 
3,180 
3,180 
2,140 
2,160
1,770 
2,970 
1,780 
1,130 
1,670
1,060 

524 
1,030 
1,020 

977
988 
988 
967 
988 

1,050
1,040 
1,070 
1,590 
1,070

44,200

"D  " ember

Mean 
dis 

charge 
second- 
feet)

2,220 
2,120 
2,080 
2,ObO 
1,960
1,730 
1,710 
1,830 
2,080 
2,060
1,960 
1,830 
1,860 
1,750 
1,640
1,660 
1,770 
1,680 
1,550 
1,550
1,400 
1,380 
1,680 
2,060 
2,200
2,260 
2,220 
2,080 
1,790 
1,290 
1,060

Su^tjended sediment

Mean 
concen- 
t-ation 
(percent)

0.03 
.02 
.02 
.03 
.02
.03 
.03 
.02 
.03 
.04

1.03 
.02 
.02 
.02 
.02

.03 

.02 

.02 

.01 

.01

.01 
' .01 

.02 

.03 

.03

.04 

.03 

.02 

.02 

.02 

.02

Tons per 
day

1,800 
1,140 
1,120 
1,670 
1,060
1,400 
1,390 

988 
1,680 
2,220
1,590 

988 
1,000 

945 
886

1,340
956 
907 
418 
418

- 378 
373 
907 

1,670 
1,780
2,440 
1,800 
1,120 

967 
690 
527

36, 672

March

2,020 
2,120 
2,240 
2,340 
2,320
2,220 
2,280 
2,470 
2,530 
2,550
2,730 
2,920 
3,040 
3,200 
3,740
4,720 
6,640 

10, 300 
7,950 
6,680

6,170 
5,510 
4,'970 
4,680 
4,720
5,300 
4,620 
4,230 
4,120 
4,120 
3,790

0.03 
.06 
.12 
.14 
.13
.07 
.03 

1.04 
.04 
.04
.12 
.31 
.29 
.17 
.21
.31 
.70 

1.59 
.55 
.46

.36 

.30 

.21 
'.19 
.15
.21 
.21 
.17 
.13 
.13 
.12

1,640 
3,430 
7,260 
8,850 
8,140
4,200 
1,850 
2,670 
2,730 
2,750
8,850 

24,400 
23,800 
14,700 
21,200
39,500 

125, 000 
442, 000 
118,000 
83,000
60,000 
44,600 
28,200 
24,000 
19,100
30,100 
26,200 
19,400 
14,500 
14,500 
12, 300

1, 237, 000

i Estimated.
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GREEN RIVER AT GREEN RIVER, UTAH Continued

Suspended sediment, water year October 1943 to September 1944 Cortinued

Day

I...      .
2..  ... -  
3-.       
4.. . ..........
5..  ....   .
6..       
7....--.--I  .
8. ......... ...
9... .......  

10.. ........  
11. ......... ...
12.. . ..........
13  -  
14        
15..   ........
16.. . ..........
17.     
18-     
1$.. ...........
20.. __ .......
21.. ...........
22....... ......
23.. __
24. _ ..... ....
25.............
26....... ......
27.. .......... .
28.. .... .......
29-      
30....,.. ...
31.... ..   .

Total load 
(tons) - . .

1...... .......
2....... _ ...
3...... ... ....
4.............
5
6....... ......
7...... .... ...
8.. ........  
8.. . ..........

10.         
11        
12.............
13-..    ..
14.. ......... ..
15...      ...
16....    .....
17...      ...
18 ..    
18.. .......... .
20...       ..
21         
22.............
23...      
24.............
25...      ...
26.-..     ....
27....... ...  
28..     -    
29.....---.....
30....     ....
31-..  . 

Total load 
(tons) -.

AprU

Mean 
dis 

charge 
(second- 

feet)

3,710 
3,900 
4,150 

13,100 
16,000
17,400 
17,800 
17,000 
15,900 
14,600
12,900 
11,000 
9,980 
9,200 
8,610
8,420 
8,900 
9,100 
7,910 
6,810
6,090 
5,510 
5,200 
4,840 
4,650
4,590, 
4,620 
4,780 
4,870 
5,000

Suspended sediment

Mean 
concen 
tration 

(percent)

0.12 
.11 
.13 

1.34 
1.67
1.95 
1.61 
1.64 
1.64 
1.39
1.32 
1.20 
.86 
.72 
.60

1.55 
.51 
.49 

  .42 
.37
.30 
.28 
.23 
.18 
.15
.12 
.11 
.11 
.10 
.14

Tons per 
day

12,000 
11,600 
14,600 

474,000 
721,000
916,000 
774,000 
753,000 
704,000 
548,000
460,000 
356,000 
232,000 
179,000 
139,000
125,000 
123,000 
120,000 
89, 700 
68,000
49, 300 
41,700 
32,300 
23,500 
18,800
14,900 
13, 700 
14,200 
13,100 
18,900

7,060,000

July

19,500 
20,100 
20,000 
19,100 
17,400
15,800 
14,200 
13,600 
13,000 
12,300
11.300 
10,300 
9,540 
8,850 
8,090
7,410 
6,850 
6,240 
5,830 
5,440
5,130 
4,940 
4,940 
5,200 
4,870
4,720 
5,100 
4,840 
4,720 
4,530 
4,290

0.19 
.19 
.19 
.22 
.23
.19 
.17 
.17 
.15 
.13
.10 
.Ofr 
.07 
.08 
.08
.06 
.04 
.05 
.05 
.04
.03 
.03 
.06 
.08 
.18
.05 
.11 
.14 
.27 
.11 
.10

100, 000 
103, 000 
103, 000 
113, 000 
108,000
81, 100 
65,200 
62,400 
52,600 
43,200
30,500 
25,000 
18,000 
19,100 
17,500
12,000 
7,400 
8,420 
7,870 
5,880
4,160 
4,000 
8,000 

11,200 
23,700
6,370 

15,100 
18,300 
34, 400 
13,500 
11,600

1, 134, 000

May

Mean 
dis 

charge 
(second- 

feet)

5,340 
  6, 130 
7,720 
7,680 
7,140
6,810 
7,140 
7,280 
7,100 
7,280
7,770 
9,830 

11,200 
13,200 
14,000
16,000 
19,200 
21,500 
22,700 
22,900
23,400 
21,500 
20,300 
20,300 
21,200
22,800 
23,800 
22,600 
21,000 
20,400 
20,800

Suspended sediment

Mean 
concen 
tration 
(percent)

0.16 
.20 
.40 
.34 
.38
.42 
.41 
.36 
.35 
.39
.40 
.60 
.64 
.77 
.76
.92 
.89 
.91
.83 
.72
.75 
.64 
.75 
.71 
.63
.56 
.48 
.46 
.42 
.42 
.36

Tons per 
day

23,100 
33,100 
83,400 
70,500 
73,300
77,200 
79,000 
70, 800 
67, 100 
76,700
83,900 

159,000 
194,000 
274,000 
287,000
397, 000 
461,000 
528,000 
509.000 
445,000
474, 000 
372, 000 
411, 000 
389,000 
361, 000
345,000 
308,000 
281,000 
238, 000 
231, 000 
202, 000

7,604,000

August

4,060 
3,820 
3,580 
3,340 
3,170
3,060 
2,950 
2,770 
2,640 
2,510
2,420 
2,340 
2,320 
2,200 
2,100
2,020 
1,980 
1,940 
1,840 
1,810
1,770 
1,750 
1,750 
1,810 
2,120
1,880 
1,730 
1,660 
1,570 
1,550 
1,540

0.05 
.04 
.04 
.03 
.03
.03 
.03 
.03 
.02 
.03
.08 
.03 
.02 
.02 
.02
.05 
.03 
.02 
.02 
.02
.01 
.01 
.01 
.01 
.03
.26
.14 
.05 
.02 
.02 
.01

5,480 
4,130 
3,870 
2,710 
2,570
2,480 
2,390 
2,240 
1,430 
2,030
5,230 
1,900 
1,250 
1,190 
1,130
2,730 
1,600 
1,050 

994 
977
478 
472 
472 
489 

1,720
13,200 
6,540 
2,240 

848 
837 
416

75, 090

Juu?

Mean 
dis 

charge 
'second- 

feet)

22,900 
24,600 
26,400 
27,900 
27,500
27,200 
26,900 
26,500 
25,100 
23,300
23,300 
23,800 
24,700 
25,700 
26,400
25,600 
24,700 
23,500 
21,800 
20,700

'20,400 
20, 700 
20,800 
19,700 
19,200
19,400 
20,300 
22,700 
20,400 
19,300

Suspenied sediment

Mear 
concen 
tration 
(percent)

0.42 
.34 
.40 
.33 
.39
.34 
.32 
.33 
.32 
.31
.35 
.26 
.28 
.28 
.25
.23 
.24 
.20 
.24 
.21
.20 
.24 
.22 
.18 
.20
.32 
.22 
.30 
.23 
.22

Tons per 
day

260,000 
226,000 
285,000 
249,000 
290,000
250,000 
232,000 
236,000 
217,000 
195, 000
220,000 
167,000 
187,000 
194,000 
178,000
159,000 
160,000 
127, 000 
141,000 
117,000
110,000 
134,000 
124,000 
95,700 

104,000
168,000 
121,000 
184, 000 
127,000 
115,000

5, 373, 000

September

1,480 
1,420 
1,380 
1,370 
1,340
1,340 
1,320 
1,300 
1,270 
1,240
1,220 
1.220 
1,210 
1,210 
1,200
1,180 
1,150 
1,140 
1,120 
1,120
1,120 
1,140 
1,140 
1,140 
1,120
1,120 
1,140 
1,160 
1,200 
1,220

0.01 
.01 
.00 
.01 
.01
.01 
.01 
.01 
.01 
.02
.02 
.02 
.02 
.02 
.02
.01 
.02 
.02 
.02 
.02
.02 
.02 
.02 
.02 
.02
.01 
.01 
.01 
.01 
.01

400 
383 

0 
370 
362
362 
356 
351 
343 
670
659 
659 
653 

-653 
648
319 
621 
616 
605 
605
605 
616 
616 
616 
605
302 
308 
313 
324 
329

14,270
Total load for year__..,._..__     ... .      .  .-_.-.--.-----tons-. 23,230,000 

1 Estimated.
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220 QUALITY OF SURFACE WATERS, 1944

SAN JUAN RIVER NEAR BLUFF, UTAH Continued

Suspended sediment, water year October 1943 to Septembe" 1944

Day

1. _____  
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5       
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8      
9.  ... ... ...
10.  , -,
11... _ .......
12        
13.      
14    u  
15  -    
16      
17-    
18      
19-       -
20-      
21      
oo

23.      
24       
25      
26      
27       
28      
29     
30-     
31     

Total load 
(tons).. ...

2... _    ...
3.  ...    
4        
5.   _ . _ .
6. ___ .  
T. ............
8..      -
9.   _   
10-      
11     
12       
13       
14-      
15-        
16        
17        
18
19        
20-        
21       

23.    
24      
25-     
26       
27.     
28      -
29       
30     
31      

Total load 
(tons). _ .

October

Mean 
dis 

charge 
(second- 

feet)

1,050 
999 
922 
873 
852 
859 
817 
804 
845 
894 
831 
880 
950 
880 
908 
957 
922 
908 
922 
936 
971 

1,030 
1,060 
1,040 

992
1,030 

936 
880 
950 

1,180 
1,330

Suspended sediment

Mean 
concen 
tration 

(percent)

0.92 
.66 
.58 
.37 
.32
.30 
.23 
.26 
.23 
.22 
.18 
.29 
.24 
.21 
.18 
.16 
.16 
.17 
.17 
.20 
.34 
.39 
.29 
.25 
.23 
.19 
.23 
.12 
.15 
.41 
.96

Tons per 
day

26,100 
17,800 
14,400 
8,720 
7,360 
6,960 
5,070 
5,640 
5,250 
5,310 
4,040 
6,890 
6,160 
4,990 
4,410 
4,130 
3,980 
4,170 
4,230 
5,050 
8,910 

10, 800 
8,300 
7,020 
6,160 
5,280 
5,810 
2,850 
3,850 

13, 100 
34,500

257,200

January

719 
598 
570 
564 
632
680 
564 
409 
248 
264 
463 
373 
284 
309 
438 
386 
414 
347 
396 
592 
732 
719 
817 

1,030 
1,080 

943 
1,010 

824 
680 
810 
936

0.11 
.09 
.08 
.07 
.11 
.16 
.10 
.10 
.06 
.09 
.14 
.14 
.09 
.22 
.14 
.31 
.05 
.06 
.05 
.09 
.10 
.11 
.13 
.20 
.19 
.18 
.27 
.19 

, .12 
.11 
.20

2,140 
1,450 
1,230 
1,070 
1,880 
2,940 
1,520 
1,100 

402 
642 

1,750 
1,410 

690 
1,840 
1,660 
3,230 

559 
562 
535 

1,440 
1,980 
2,140 
2,870 
5,560 
5,540 
4,580 
7,360 
4,230 
2,200 
2,410 
5,050

71,970

November

Mean 
dis 

charge 
(second- 

feet)

1,570 
1,400 
1,370 
1,200 
1,160 
1,080 
1,010 
1,010 

999 
887 
845 
831 
887 
901 
887 
873 
866 
817 
852 
831 
852 
971 

1,080 
852 
866 
957 

1,060 
964 
838 
778

Suspended sediment

Mean 
concen 
tration 

(percent)

0.84 
.59 
.38 
.31 
.23 
.20 
.17 
.19 
.15 
.13 
.12 
.12 
.14 
.15 
.10 
.11 
.13 
.11 
.12 
.10 
.12 
.13 
.65 
.19

.22 

.25 

.20 

.15 

.16

Tons per 
day

35,600 
22,300 
14, 100 
10,000 
7,200 
5,830 
4,640 
5,180 
4,050 
3,110 
2,740 
2,690 
3,350 
3,650 
2,390 
2,590 
3,040 
2,430 
2,760 
2,240 
2,760 
3,410 

19, 000 
4,370 

15,000 
5,680 
7,160 
5,210 
3,390 
3,360

199,200

February

957 
1,060 
1,070 
1,080 
1,130 
1,030 

992 
1,010 

957 
936 
901 
922 
797 
686 
726 
662 
609 
817 
693 
668 
656 
662 
632 
674 
838 
817 
880 
943 
866

0.16 
.21 
.23 
.39 
.48 
.66 
.61 
.66 
.49 
.39 
37 

.32 

.21 

.16 

.18 

.11 

.11 

.13 

.10 

.11 

.08 

.07 

.08 

.11 

.17 

.21 

.14 

.19 

.14

4,130 
6,010 
6,640 

11,400 
14, 600 
18,400 
16,300 
18,000 
12,700 
'9,860 
9,000 
7,970 
4,520 
2,960 
3,530 
1,970 
1,810 
2,870 
1,870 
1,980 
1,420 
1,250 
1,370 
2,000 
3,850 
4,630 
3,330 
4,840 
3,270

182.500

December

Mean 
dis 

charge 
(second- 

feet)

810 
771 
817 
831 
810 
752 
790 
732 
852 

1,170 
1,060 

950 
894 
873 
758 
838 
859 
852 
817 
738 
656 
752 
887 
936 
943 
894 
887 
771 
700 
693 
674

Suspended sediment

Mean 
concen 
tration 
(percent)

0.14 
.13 
.14 
.16 
.16 
.10 
.13 
.10 
.18 
.59 
.26 
.17 
.13 
.16 

M3 
.15 
.17 
.14 
.11 
.14 
.10 
.50 
.14 
.17 
.14 
.16 
.13 
.12 
.08 
.11 
.13

Tons per 
day

3,060 
2,710 
3,090 
3,590 
3,500 
2,030 
2,770 
1,980 
4,140 

18,600 
7,440 
4,360 
3,140 
3,770 
2,660 
3,390 
3,940 
3,340 
2,430 
2,790 
1,770 

10,200 
3,350 
4,300 
3,560 
3,860 
3,110 
2,500 
1,510 
2,060 
2,370

121, 300

March

712 
712 
700 
784 
922 

1,160 
1,100 

943 
778 
700 
632 
674 

1,170 
1,880 
1,860 
1,640 
1,900 
1,530 
1,410 
1,700 
1,900 
1,580 
1,320 
1,180 
1,120 
1,260 
1,720 
1,510 
1,330 
1,220 
1,160

0.16 
.18 
.16 
.23 
.30 
.35 
.38 
.29 
.23 
.19 
.17 
.17 
.52 

1.24 
1.03 
1.58 
1.06 
.72 
.57 
.53 
.54 
.50 
.86 
.75 
.42 
.47 
.42 

1.08 
.56 
.52 
.45

3,080 
3,460 
3,020 
4,870 
7,470 

11,000 
11,300 
7,380 
4,830 
3,590 
2,900 
3,090 

16,400 
62,900 
51,700 
70,000 
54,400 
29,700 
21, 700 
24,30a 
27,700 
21, 300 
30,700 
23,900 
12,700 
16, 000 
19,500 
44,000 
20,100 
17, 100 
14,100

644,200
i Estimated.
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SAN JUAN RIVER NEAR BLUFF, UTAH Continued

Suspended sediment, water year October 194$ to September 1944 Continued

Day

I....... ...  
2.      
3 _     _ .
4 ___ ........
5 _     ....
6...      
7        
8       
9 _ ...... _ .
10      
11       
12       
13.   _
14       
15..     _ .
16.      
17 _    _ -
18. -   
19      
20. _
21 _       
22 _
23.     
24..        
25        
26.      
27. ....    ...
28.  __   
29 _
30-     
31 _

Total load 
(tons) ...

1 _   ......
2.   ...   -
3       
4...      
5        
6...   ....
7-    _ -
8...      
9..  ... ...  
10.     
11 _     _ .
12...   - 
13.    _  
14 __
15       
16    . 
17..     
18      
19.     .
20.-    
21..     
22.      
23 _       
24        
25-      
26.     
27      
28.     
29.      
30.     
31.     

- Total load 
(tons)

AprU

Mean 
dis 

charge 
(second- 

feet)

1,250 
1,900 
2,650 
2,650 
2; 730 
3,650 
4,460 
4,670 
5,020 
4,750 
4,290 
3,620 
3,660 
4,290 
5,120 
4,080 
3,120 
2,960 
2,560 
2,220 
2,400 
2,930 
2,930 
2,940 
2,730 
3,330 
3,650 
3,200 
4,000 
4,990

Suspended sediment

Mean 
concen 
tration 
(percent)

0.41 
.45 

1.56 
1.47 
1.48 
1.04 
1.61 
1.54 
1.06 
.87 
.75 
.60 
.60 
.80 
.70 
.73 
.57 
.65 
.40 
.28 
.26 
.49 
.39 
.44 
.48
.61
.52 
.75 
.60 
.82

Tons per 
day

13,800 
23,100 

112,000 
105, 000 
109,000 
102,000 
182, 000 
194,000 
144,000 
99,800 
86,900 
58. 600 
59,300 
92,700 
96,800 
80,400 
48,000 
51,900 
27,600 
16,800 
16,800 
38,800 
30,900 
34,900 
35,400 
54,800 
51,200 
64,800 
54,000 

110,000

2, 195, 000

July

9,010 
8,970 
8,350 
7,740 
7,840 
7,650 
7,880 
7,190 
6,460 
5,770 
5,540 
5,040 
4,430 
3,710 
3,410 
3,100 
2,800 
2,590 
2,520. 
3,740 
3,480 
3,640 
3,580 
3,150 
2,640 
2,470 
2,460 
2,220 
1,950 
1,780 
1,600

0.34 
.33 
.33 
.40 
.34 
.33 
.35 
.40 
.22 
.24 
.20 
.28 
.26 
.25 
.19
.16 
.15 
.12 
.13 
.11 
.98 

1.36 
.74 
.66 
.42 
.27 
.22 
.15 
.12 
.13 
.08

82,700 
79,900 
74,400 
83,600 
72,000 
68,200 
74,500 
77,700 
38,400 
37,400 
29,900 
38,100 
31,100 
25,000 
17,500 
13,400 
11,300 
8,390 
8,850 

11,100 
92,100 

134, 000 
71,500 
56,100 
29,900 
18,000 
14,600 
8,990 
6,320 
6,250 
3,460

1,325,000

May

Mean 
dis 

charge 
(second- 

feet)

5,190 
4,480 
4,290 
4,350 
4,000 
3,750 
4,480 
6,350 
7,860 
8,750 
9,550 
9,740 
9,820 

10,200 
12,500 
15,200 
17,200 
18,100 
15,000 
11,400 
10,400 
10,900 
11,800 
12,400 
14,100 
14,500 
14,000 
12,900 
12,300 
12,900 
14,700

Suspended sedimen

Mean 
concen 
tration 
(percent)

0.67 
.60 
.72 
.56 
.49
.50 
.68 
.97

.93 
1.09 
1.02 
.91 
.87 
.90 
.96 

1.05 
.91 
.83 
.65 
.60 
.49 
.50 
.55 
.54 
.58 
.58

.45 

.44 

.54

Tons per 
day

93,900 
72,600 
83.400 
65,800 
52,900 
50,600 
82,300 

166,000 
1200,000 

220,000 
281,000 
268,000 
241,000 
240,000 
306,000 
394,000 
488,000 
445,000 
336,000 
200,000 
168,000 
144,000 
159,000 
184,000 
206,000 
227,000 
219,000 

1175,000 
149,000 
153,000 
214,000

6,284,000

. August

1,640 
1.490 
1,340 
1,210 
1,100 

957 
804 
771 
817 
752 
804 
908 

1,060 
908 
804 
758 
700 
842 

2,040 
1,430 
1,010 

936 
784 
831 
726 

' 719 
859 
999 
908 
764 

1,180

0.15 
.11 
.08 
.10 
.12 
.08 
.10 
.09 
.09 
.11 
.13 
.17 
.11 
.14 
.16 
.14 
.09 
.10 

2.11 
1.75 
1.04 
.69 

1.06 
.47 
.28 
.27 
.28 
.44 
.85 
.83 
.57

6,240 
4,430 
2,890 
3,270 
3,560 
2,070 
2,170 
1,870 
1,990 
2,230 
2,820 
4,170 
3,150 
3,430 
3,470 
2,870 
1,700 
2,270 

116,000 
67,600 
28,400 
17,400 
22,400 
10,500 
5,490 
5,240 
6,490 

11,900 
20,800 
17,100 
18,200

402,100

June

Mean 
dis 

charge 
(second- 

feet)

14,600 
14,600 
14,100 
13,600 
11,800 
9,500 
8,350 
9,150 

10,800 
11,400 
13,200 
14,300 
14,300 
12,800 
12,100 
12,000 
12,200 
12,100 
10,900 
10,700 
11,300 
12,100 
12,200 
11,500 
11,200 
11,600 
11,400 
11,400 
10,400 
9,590

Suspended sediment

Mean 
concen- 
trat'on 
(percent)

0.56 
.55 
.53 
.59 
.,47 
J38 
.31 
.44 
.45 
.56 
.58 
.62 
.40 
.48 
.46 
.39 
.47 
.49 
.44 
.48 
.46 
.48 
.72 
.44 
.43 
.34 
.43 
.44 
.40 
.44

Tons per 
. day

221,000 
217,000 
202,000 
217,000 
150,000 
97,500 
69,900 

,109,000 
131,000 
172,000 
207,000 
239,000 
154,000 
166,000 
150,000 
126,000 
155,000 

. 160,000 
129,000 
139,000 
140,000 
157,000 
237,000 
137,000 
133,000 
106,000 
132,000 
135,000 
112,000 
114,000

4,614,000

September

985 
1,030 

971 
957 
950 
943 
985 
943 
873 
866 
784 
745 
764 
719 
700 
674 
732 
732 
732 
712 
706 
686 
686 
674 
662 
674 

1,750 
3,160 
3,440 
4,180

0.36 
.22 
.18 
.33 
.,14 
.14 
.16 
.11 
.12 
.12 
.21 
.12 
.14 
.10 
.09 
.09 
.07 
.10 
.09 
.07 
.08 
.07 
.07 
.08 
.06 
.09 
.69 

3 71 
3 49 
6 64

9,570 
6,120 
4,720 
8,530 
3,590 
3,560 
4,260 
2,800 
2,920 
2,810 
4,450 
2,410 
2,890 
1,940 
1,700 
1,640 
1,380 
1,980 
1,780 
1,350 
1,520 
1,300 
1,300 
1,460 
1,070 
1,640 

32,600 
317,000 
324,000 
749,000

1,501,000

Total load for year.___-_.______--.-.-...-..___ ..__ ___.  tor*... 17,800,000 
i Estimated.
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242 QUALITY OF SURFACE WATERS, 1944

LAKE MEAD. ARIZ.-NEV.

Chemical analyses, in parts per million
tThe miles given belowjepresent distances measured along the Colorado River downstream from the gaging

station at Lees Ferry, Ariz.]

Date of col 
lection

Depth 
(feet)

Elevar 
tion 
(feet)

Tem 
pera 
ture 
(°F.)

Specific
con 
duct 
ance 

(KX1Q5 
at 25°

C.)

Cal 
cium 
(Ca)

Mag 
ne 

sium 
(Mg)

Sodium 
and po 
tassium 
(Na+K)

Bicar 
bonate 
(HC03)

Sul- 
fate 
(SO*)

Chlo 
ride 
(Cl)

Dis 
solved 
solids

Total 
hard 
ness as 
CaCO»

Mile 272.4

1944
1,158 62 98.9 72 28 102 192 250 fiQ 617 294

Mile 273

1944
May 25.... . Surface

Surface
1,168
1,168

67
65

50.0
44.8

45
44

16
12

36
32

137
142

105
82

24
18

296
260

178
160

Emery Falls. Mile 275.8

1944
May 25.  5

50
100
150
153

1,163
1,118
1,068
1,018
1,015

67.3
64.0
64.5
64.4
64.8

_
61.8
46.5
46.0
46.0
46.4

52
42

18
14

52
41

143
131
134
143
140

147
111

. 33
20

374
294

204
162

Pierce Ferry Bay, Mile 279

1943 
Oct. 1___   
Nov. 1. ......
Nov. 30  . 

19U

Feb. 2-_.. 
Mar.2__  ..

Mayl-  ...

July 2-.   
Aug. 1-    -

5
. 5
5 

6
5

5
5

1,190
1,185
1,179 

1,172
1,166
1, 159
1,153
1,153
1,168
1,190
1,195
1,189

82
70
66

56
64
62
68

83.6
106
107 

104
106
106
109
97.8
41.3
38.6
61.0
88.7

65
88
88 

87
86
90
93
71
38
43
50
65

24
30
31 

30
31
31
32
27
10
8.7
17
27

79
101
104 

98
99
98
107
102
33
64
52
84

130
165
165 

166
168
171
174
172
116
103
129
146

223
303
308 

295'

297
301
317
257
83
79
139
222

59
78
81 

74
77
78
88
71
18
83
41
74

522
684
709 

672
675
684
723
615
240
328
364
545

260
343
347 

340
342
352
364
288
136
144
195
273

Iceberg Canyon, Mile 287.5

1944 
May 25.   .. 5 

50 
100
150
200
230 
234

1,163 
1,118 
1,068
1,018
968
938 
934

67.8 
63.4 
62.6
57.1
56.0
55.8 
61.6

68.6 
51.8 
56.6
105
111
111 
94.0

56 
46

87

20 
16

30

58 
39

112

150 
135 
135
175
178
181 
183

163 
114

305

39 
25

82

412 
308

708

222
181

340

Virgin Canyon, Mile 305.5

1944 
May 24... ... 5 

50
90
100
150
200
250
300
330 
333

1,163 
1,118
1,078
1,068
1,018
968
918
868
838 
835

64.6 
63.0
57.8
57.4
55.4
64.7
54.4
54.3
55.0 
56.0

81.7 
88.6
105
109
112
114
114
113
113 
111

55

92

26

32

81

106

150 
163
177
176
175
180
178
177
176 
174

214

315

53

83

504

717

244

361



COLORADO RIVER BASIN 243

LAKE MEAD, ARIZ.-NEV. Continued

Chemical analyses, in parts per million Continued

<

Date of col 
lection

Depth 
(feet)

Eleva 
tion 
(feet)

Tem 
pera 
ture 
(°F.)

Specific
con 
duct 
ance 

(KX105 
at 25°

C.)

Cal 
cium 
(Ca)

' Mag 
ne 

sium 
(Mg)

Sodium 
and po 
tassium 
(Na+K)

Bicar 
bonate 
(HC03)

Sul- 
fate 
(SOi)

Chlo 
ride 
(01)

Dis 
solved 
solids

Total 
hard 
ness as 
CaCO*

Virgin River, arm of lake, 30 miles above month of Virgin River

19U 
May 27.  .. 1,173 84 147 136 44 120 193 387 155 939 520

Virgin River, arm of lake, 22 miles above mouth of Virgin River

1944 
May 27. _ .. 1,169 75 112 102 29 100 162 328 81 722 374

Virgin River, arm of lake. Virgin River Narrows, 9.3 miles above mouth of Virgin River

1944 
May 26.  .. 5

50
100
150
200
250
263 
265

1,164
1,119

1,019
969
919
906 
904

69.3
63.0
58.3
55.5
55.4
63.6
53.4 
53.3

107
106
105
106
107
109
109 
111

96

94

29

30

95

100

163
161
163
162
165
167
171 
167

315

310

73

78

690

699

35&

35&

Boulder Canyon, Mile 334.9

1944 
May 23. - 5 

50
100
150

250

350
400
403 
405

1,162 
1,117
1,067
1,017
967
917
867
817
767
764 
762

68.2 
65.8
58.2
56.6
54.0
53.5
53,3
53.3
53.5
53.6 
53.6

106 
106

106
105
109
111
112
111
111 
110

96

96

28

31

95

103

165 
159

. 149
162
163
167
172
173
175
176 
172

310

318

72

81

684

718

354r

367

Intake Towers, Miles 354.7 and 353.5

1943
Oct. 2.. ......

Oct. 30    

5
50

100
150
200
250
300 
350
400
450
459 
462

5
50
100
150
200

350

450 
454
456

1,190
1,145
1,095
1,045
995
945
895 
845
795
745
736 
733

1,185
1,140
1,090
1,040
990 
940
890
840

740 
736
734

79.3
78.4
69.2
58.7

54.4
54.3 
54.2
54.2
54.1
54.1 
54.9

70.8
70.8
69.2
59.6
55.1 
54.6
54.4
54.4
54.3
54.3 
54.3
55.1

91.8
91.6
95.9
100
104
109
113 
113
114
116
114 
146

91.5
91.1
93.5
99.0
103 
108
111
111
113
115 
116
140

79

98

100 
142

80

96

100

136

25

30

31 
49

25

31

32

48

83

108

108 
130

83

87

113

124

133
133
151
159

169
177 
174
178
181
181 
438

142
141
157
163
166

175
  176

17*
189 
192
405

278

331

333 
346

273

310

337

340

57
58
59
61
67
73
78 
80
80
82
80 
83

58
58
58
63
67 
74
79
78
81
83
82
83

689

736

746 
969

590

676

762

935

300

368-

377 
556
302"

367

381

537



244 QUALITY OF SURFACE WATERS, 1944

LAKE MEAD, ARIZ.-NEV. Continued

Chemical analyses, in parts per million Continued

Date of col 
lection

Depth 
(feet)

Eleva 
tion 

(feet)

Tem 
pera 
ture 
(°F.)

Specific
con 
duct 
ance 

(KX10S 
at 25°

C.)

Cal 
cium 
(Ca)

Mag 
ne 

sium 
(Mg)

Sodium 
and po 
tassium 
(Na+K)

Bicar 
bonate 
(HCO,)

Sul- 
fate 
(800

Chlo 
ride 
(Cl)

.

Dis 
solved 
solids

Total 
hard 
ness as 
CaCOs

Intake Towers, Miles 354.7 and 353.5 Continued

194S 
Nov. 30   

19U 
Jan. 31.......

Jeb. 29.. ....

JMar. 31... ...

Apr. 29......

5
50

100
150
200
250
300
350
400
450 
453

5
50

100
150
200
250
300
350
400
443 
445

5
50
100
150
200
250 
300
350
400
433 
436

5
50

100
150
200 
250 
300
350
400
425
428

5
50
100
150
200
250
300
350
400
420 
423

5
50
100
150
200
250

1.179
1,134
1,084
1,034
984 
934
884
834
784
734 
731

1,173
1,128
1,078
1,028
978
928
878
828
778
735 
733

1,166
1,121
1,071
1,021

971
921 
871
821
771
738 
735

1,159
1,114
1,064
1,014

964 
914 
864
814
764
739
736

1,153 
1,108
1,058
1,008
958
908
858
808
758
738 
735

1,153
1,108
1,058
1,008
958
908

63.8
63.7
63.4
59.0
54.4 
54.4
54.3
54.2
54.0
54.4 
56.4

58.6
58.6
58.5
58.5
55.2
54.1
54rO

53.9
53.9
54.6 
54.9

54.8
54.8
54.8
54.8
54.8
54.4 
54.3
54.2
54.2
54.2 
54.6

53.5
53.6
53.6
53.8
54.3
54.4 
54.4
54.4
54.4
54.4
54.4

57.8 
54.8
54.8
54.1
53.7
53.6
53.5
53.3
53.2
53.1 
53.4

56.5
55.4
54.6
53.8
53.5
53.3

91.5
90.4
90.0
98.4
103 
106
111
111
113
116 
132

92.9
92.8
92.7
95.7
106
108
111
113
114
123 
133

Q7 9
97.5
97.4
97.1
106
111 
112
113

v 116
114 
130

103
102
102
103
106 
112 
112
113
113
113
116

103 
103
103
103
106
109
111
111
111
111 
136

104
104
105
105
105
106

83

97

104 
122

86

114 
124

88

98

98 
113

Qi

"

96 
101

102 

96

93 
128

94

25

28

34
44

ot

36 
45

OQ

30

32 
43

9O

30 
31

36 

30

33
48

9O

79

91

108 
116

78

112
117

sn

102

107 
116

91

96 
102

100 

83

102 
114

Q1

142
144
142
160
165 
167
173
176

' 181
202 
337

147
146
151
165
167
171
174
177
254 
347

151
149
152
152-
164
172
175
174
185
182 
298

162
162
164
164
168 
177 
176
178
181
179
212

158 
150
160
164
164
169
174
173
174
178 
384

162
160
162
162
162
161

273

307

335 
330

272

333 
326

284

324

329 
337

Qft7

316 
329

316 

303

312 
327

304

56

69

84 
82

58

82 
82

62

77

81 
80

68

73 
79

81 

70

84
78

71

603

676

782 
880

595

808 
876

619

720

741 
841

671

696 
732

743 

660

712 
884

671

310

357

400 
486
 *ia

432 
494

334

368

376 
459
QC,*

363
380

402 

363

368
517

354



COLORADO RIVER BASIN 245
LAKE MEAD. ARIZ.-NEV. Continued

Chemical analyses, in parts per million Continued

Date of col 
lection

Depth
(feet)

Eleva 
tion 
(feet)

Tem 
pera 
ture 
<°F.)

Specific
con 
duct 
ance 

(KX10» 
at 25°

C.)

Cal 
cium 
(Ca)

Mag 
ne 

sium 
(Mg)

Sodium 
and po 
tassium 
(Na+K)

Bicar 
bonate 
(HCO,)

Sul- 
fate 
(S04)

Chlo 
ride 
(Cl)

Dis 
solved 
solids

Total 
hard 
ness as 
GaCOj

Intake Towers, Miles 364.7 and 353.5 Continued

1»U 
Aqr. 29  .

May 31    

July 29.  .

Aug. 31  ...

Sept. 30.  ..

300
360
400
420 
422

5
50
100
150
200 
250
300
350
400 
435
438 

5
50
100
150
200
250
300
350
400
450
458 
460

5
50
100
150 
200
250
300
350
400
450
464
465

5 
50
100
150
200 
250
300
350
400
450
458
460

5 
50

100
150 
200
250
300
350
400
451
453

858
808
758
738 
736

1,168
1,123
1,073
1,023
973 
923
873
823
773 
738
735 

1,190
1,145
1,095
1,045
995
945
895
845
795
745
737 
735

1,195
1,150
1,100
1,050 
1,000
950
900
850
800
750
736
735

1,189 
1,144
1,094
1,044
994 
944
894
844
794
744
736
734

1,182 
1 117
1,087
1,037 
987
Q37
887
837
787
736
734

53.1
52.9
52.5
52.5 
52.8

69.0
63.6
57.5
56.0
54.3 
53.7
53.4
53.0
53.0 
53.0
53.5 

76.3
71.0
65.1
58.8
54.4
54.1
54.0
53.4
53.4
53.4
53.5 
53.5

78.0
75.3
68.5
62.1 
55.3
54.4
54.1
54.2
53.7
53.6
53.9
54.0

81.7 
78.7
69.2
60.6
55.5 
54.2
54.4
54.0
53.8
53.8
54.2
54.3

75.4 
75.1
70.2
60.2

54.5
54 1
54; 0
54.0
54.0
54.3

106
110
110
111 
121

104
105
105
105
105 
107
109
110
110 
111
111 

103
103

105
106
107
109
109
110
111
111 
127

94.2
94.0
Qfi 9
105 
105
107
108
109
109
110
110
125

88.2 
89.3
90.0

106 
107
H)8
1ns
109
ino
109
134

88.1
87.7
88.3
104 
106

107
108
108
109
126

94 
104

94

94

96

96 

104

96 
118

80

93

110 

76

94

122 

76

92

31 
38

9Q

29

30

30

26

29 
36

26

28

39

26

29

45 

25

28

102 
110

92

93

104

102

88

100 
118

85

95

112 

76

97

121

77

95

165
169
172
171 
260

158
158
159
159
165 
164
172
170
176 
170
175 

150
149
156
157
160
162
169
170
170
177
162 
306

149
148
157
164
170
169
171
172
173
176
179
298

143 
148
157
168
168 
169
175
177
176
178
176
375

142
145
151
167 
168
169
171
174
174
181
312

314
311

312

307

316

314 

299

312 
313

269

304

305 

251

307

317 

251

302

81 
82

69

71

80

80 

88

83 
87

63

71

80 

58

74

 

80 

57

70

709
777

675

677

715

711 

679

700 
823

598

674

799 

559

686

873 

557

671

362 
416

354

354

363

363 

364

358 
442

306

347

435 

296

354

490 

292

344



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

pa
rt

s 
pe

r 
m

ill
io

n

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

« 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
s)

Ir
on

<F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(8
00

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

s)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

C
ol

or
ad

o 
R

iv
er

 a
bo

ve
 E

ag
le

 R
iv

er
, D

ot
se

ro
, C

ol
o.

O
ct

. 2
,1

94
3.

 _
_
_
 ..

..
..
..

M
ar

. 
2
3
  

 _
.
.
 
 
  
 

T
V

T
ov

 8

37
.7

44
.4

 
40

.4
 

34
.3

11
40

 
42

 
38

 
42

11
 

11
 

11
 

13

21
 

33
 

29
 7.
1

11
2 

12
7 

12
0 

12
3

60
 

56
 

60
 

53

25
 

42
 

30 12

0.
1 .4 .3 1.
0

21
2 

25
8 

22
7 

18
9

0.
29

 
.3

5 
.3

1 
.2

6

14
5 

15
0 

14
0 

15
8

53
 

46
 

42 58

24
 

KJ
 

32
 

31
 

O
 

9 
**

! 
rr

t
E

ag
le

 R
iv

er
, 3

.5
 m

il
es

 a
bo

ve
 P

an
do

 n
ea

r 
T

en
ne

ss
ee

 P
as

s.
 C

ol
o.

 
S PJ

~
\/

ta
\r

 f
t 

1Q
44

.
6.

1
6.

7
2.

1
1.

2
26

6.
0

0
0.

2
29

0.
04

25
3.

5
  

S

E
ag

le
 R

iv
er

 a
t 

R
ed

 C
lif

f,
 C

ol
o.

 
^

T
V

fa
v 

ft
 

1Q
A

A
.

16
.8

18
9.

1
0.

7
84

12
0

3.
0

84
0.

11
82

14
« a » w

E
ag

le
 R

iv
er

 a
t 

W
ol

co
tt

, 
C

ol
o.

T
V

T
av

 o
 

10
44

.
31

.4
31

9.
7

14
80

49
22

1.
7

16
7

0.
23

11
8

52
co

 
21

 
*.

E
ai

;l
e 

R
iv

er
 a

t 
G

vp
sn

m
, 

C
ol

o.

O
ct

. 
2,

 1
9
4
3
..
..
  
 .-

.-
  

T
o
n
 

9
9

 
1Q

44
 1

Ja
n.

 2
2

2
..

..
  .

..
. -

-
  

Ja
n.

 2
23

__
_.

__
  .

..
_
. .
 

M
ar

. 
23

1 
..
..
..
..
..
..
..
..
.

M
ar

. 
2
3
2
..
..
  
 ..

..
..
..
.

M
ar

. 
2
3
3
  -
_

 
 
 
 
 

96
.4

 
12

6 93
.4

 
68

.7
 

11
5 96

.2
 

67
.5

 

12
0

25
- 

54
18

0 
19

7 
20

4 
21

2 
18

0 
20

2 
20

2

26
2 

28
4 

23
7 

20
0 

25
9 

25
3 

20
0

69
 

13
9 63
 5.
0 

12
4 86
 5.
0

1.
8

62
0

0.
84

40
2

25
5

22



E
ag

le
 R

iv
er

 n
ea

r 
G

yp
su

m
, 

C
ol

o.

M
ay

8
, 

19
44

...
 .
..
..
..
..
..

51
.2

64
16

18
12

5
12

0
25

2.
0

30
7

0.
42

22
6

12
3

15

H
om

es
te

ad
 C

re
ek

 n
ea

r 
R

ed
 C

lif
f,

 C
ol

o.

M
ay

 8
, 
1
9
4
4
..
. 
  
 .
..
..

4.
5

5.
0

2.
8

20
0

24
7.

5

B
ru

sh
 C

re
ek

 n
ea

r 
E

ag
le

, 
C

ol
o.

M
ay

 8
, 1

94
4.

...
...

 ..
..
..
.
...

...
...

.
88

.5
...

...
12

0
27

31
17

7
26

2
42

2.
5

57
2

0.
78

41
0

26
6

14

G
yp

su
m

 C
re

ek
 a

t 
G

yp
su

m
, 

C
ol

o.
 

Q i 
 "

M
ay

 8
, 1

9
4
4
..
..
..
..
..
 ..

.
68

.7
11

7 
16

2
22

. 
33

0.
2

12
19

3 
20

5
21

6 
37

8
0 2

2.
5

45
0 

69
0

0.
61

 
.9

4
38

2 
54

0
22

4 
37

2
°
f v-»

 
R

iv
ul

et
, c

on
si

st
in

g 
o

f 
se

ep
ag

e,
 f

lo
w

in
g 

in
to

 E
ag

le
 R

iv
er

 a
t 

G
yp

su
m

, 
C

ol
o.

 
..

M
ay

8,
 1

9
4
4
..

..
..

..
..

..
..

19
7

28
7

88
81

30
6

94
9

10
1.

0
1,

57
0

2.
14

1,
08

0
82

7
3
 

14
 

H

S
an

 J
u

an
 R

iv
er

 a
bo

ve
 P

ag
os

a 
S

pr
in

gs
, 

C
ol

o.
 

W

M
ay

 2
2,

 1
9
4
4
..
..
..
..
..
..
.

6.
7

7.
6

3.
6

33
5

0
0

9
33

0.
04

34
7

i-
i

^

S
an

 J
u
an

 R
iv

er
 n

ea
r 

B
la

nc
o,

 N
. 

M
ex

.

O
ct

. 
13

, 
1
9
4
3
. 
 ..

..
..
..
..

N
ov

. 
25

 ..
..
..
..
..
..
..
..
..

35
.0

52
.6

12
2 

14
8

L
a 

P
la

ta
 R

iv
er

 n
ea

r 
F

ar
m

in
gt

on
, 

N
. 

M
rx

.

F
eb

. 
29

, 
1
9
4
4
  
  
  
.

A
pr

. 
1
5
  
 ..

..
. .

..
..
..
..
.

M
ay

 2
2

..
..

..
 ..

..
..
..
 .
..

. .

22
3

no 10
1

21
2 

11
7 ire

10
2 52
 

41

19
5 60

 
. 

63

21
4 

20
4 

17
4

1,
06

0 
42

1 
38

4

63
 

22
 

19

6.
2

1.
0

1,
74

0
77

4 
70

0

2.
37

 
1.

05
 

.9
5

94
8 

50
6 

43
3

77
3 

33
9 

29
0

31
 

21
 

24
^



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n

 p
ar

ts
 p

er
 m

il
li

o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
« 

at
 2

5°
 

C
.)

Si
lic

a 
(S

IO
z)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)
.

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
0<

)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

s)

B
o-

 
ra

te
 

(B
O

s)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

P
er

 
ce

nt
 

so
 

di
um

M
an

co
s 

R
iv

er
 a

bo
ut

 2
0 

m
ile

s 
so

ut
h 

of
 C

or
te

z,
 C

ol
o.

M
ar

. 
1
,1

9
4
4
..

..
..

..
..

..
..

25
3

22
5

16
2

20
0

23
2

1,
38

0
23

3.
7

2,
11

0
2.

87
.......

1,
23

0
1,

04
0

26

M
e 

E
lm

o 
C

re
ek

 n
ea

r 
C

or
te

z,
 C

ol
o.

M
ar

. 
1,

 1
94

4.
.. .
.
.
 
 
 

38
1

34
2

26
5

30
0

29
3

2,
14

0
C7

42
3,

30
0

4.
49

1,
09

4
1,

70
0

25

B
ut

le
r 

W
as

h 
ne

ar
 B

lu
ff

. 
U

ta
h

M
ar

. 
1
,1

9
4
4
..

..
..

..
..

..
..

12
7

11
4

52
 

 
10

4
20

1
51

9
14

0.
5

00
2

1.
23

.......
49

8
33

4
31

C
om

b 
W

as
h 

ne
ar

 B
lu

ff
, 

U
ta

h

T
W

nr
 

1 
1 0

4.
4.

37
1

41
0

11
6

36
2

14
7

1, 
56

0
38

4
0.

2
2,

90
0

3.
94

1,
50

0
1,

38
0

34

L
im

e 
C

re
ek

 n
ea

r 
B

lu
ff

, 
U

ta
h

M
ar

. 
1,

 1
9
4
4
. 
  
  
 

22
8

28
6

11
4

12
8

13
7

1,
20

0
70

1.
5

1,
87

0
2.

54
1,

18
0

1,
07

0
19

B
ri

gh
t 

A
ng

el
 C

re
ek

 n
ea

r 
G

ra
nd

 C
an

yo
n,

 A
ri

?.

D
ec

. 
1
3
..
..
 ..

..
..
 .
..
..
..
..

36
.0

 
36

.4
7.

2 
7.

2
40

 
41

21
 

21
5.

3 
6.

4
22

2 
22

4
7.

9 
9.

2
4.

5 
6.

0
0.

4 .4
0.

8 .8
TO

R 
20

2
n 
v .2
7

18
5 

18
9

4 6
5 

"
7

De
c.

 1
5.

..
..

..
..

. .
..

..
..

..
Ja
n.
 2
9,
 1
9
4
4
 
 
 
 
 
 
 

Fe
b.
 1
5.
..
 ..

..
 ..

..
 ..

..
 ..

..
Ma
r.
 1
6
 
 
  
  
  
  
 .

Ap
r.
 1
7.
..
..
.  
 
 ..

..
 .
..
.

M
a
y
 1
5.
..
. _
_
 ..

..
..

..
..

Ju
ly
 1
5.

..
..

..
. .

..
..
..
..
..

Au
g.
 1
6
 
.
 
 
 
 
 
 

Se
pt
.1
6.
..
. 
..

..
..

 ..
..
..
..
.

36
.0

36
.4

36
.1

36
.1

37
.2

33
.2

20
.5

31
.4

33
.1

31
.7

35
.3

7.
2

7.
2

40 41 40

21 21 22

5.
3

6.
4

22
2

22
4

22
4

22
7

21
9

20
0

12
2

12
0

21
2

20
4

22
8

7.
9

9.
2

4.
5

6.
0

0.
4 .4

0.
8 .8

TO
R

20
2

n 
v .2
7

18
5

18
9

4 6
5

""
7



W
ill

ia
m

s 
R

iv
er

 n
ea

r 
P

la
ne

t. 
A

ri
z.

Oc
t.
 1

1,
 1
94
3.
..
  
 
  
 ..

No
v.
 1

, 
15

__
__

_.
..

..
..

._
_.

-
De

c.
 1
3.
..
..
..
..
..
..
..
..
..

Fe
b.

 1
4.

..
..

..
..

  
..

__
__

__
Ma

r.
 1
4.

..
..

..
..

..
..

..
..

.
 A

pr
. 

II
..

..
..

..
..

. 
..
..
..
..

M
a
y
 1
7.
..
..
..
..
..
..
..
..
..

Ju
ly
 1
1.

..
..

..
 .
..
..
..
..
..
.

Au
g.

 I
..
. _
 
 
.
  
  
-
-

Au
g.

 1
5.

..
..

..
..

..
..

..
..

..

.6
7.

6
67
.5

66
.5

65
.8

69
.4

35
. 
0

63
.0

63
. 

1
62

.0
02
.4

62
.1

26
40 40 25

13 13 10

86 82 35

25
3

24
7

24
0

24
6

25
6

14
5

23
0

22
8

22
6

22
5

22
3

52 48 50 29 51 50

58 57 58 59 22 49 52 52 58 52

3.
2

4.
8 .5

' 
37
3

39
0

19
3

0.
51 .5
3

.2
6

15
4

15
4

10
4

0 0 0

55 54 43

G
ila

 R
iv

er
 a

t N
ew

 M
ex

ic
o-

A
ri

zo
na

 S
ta

te
 li

ne
 n

ea
r 

V
ir

de
n.

 N
. M

ex
.

A
ug

. 
1,

 1
9

4
4

..
..

..
..

..
..

.
N

ov
. 
I.

..
..
..
..
..
..
..
..
..

51
.2

44
 

ft
50

 
45

12
 9.
6

50 45
26

2 
22

9
35

 
30

17
 

17
2.

6 
2.

4
1.

5 
1.

0
1.

0 .5
29

7 
26

3
0.

40
 

.3
6

17
4 

15
2

0 0
38

 
39

G
il

a 
R

iv
er

 n
ea

r 
C

li
ft

on
, 

A
ri

z.

A
ug

. 
1,

 1
94

4.
...

. .
..
..
..
..

N
ov

. 
1.

 .
..
..
..
..
..
..
..
..
.

53
.8

50
.6

39
 

44
5.

9 
9.

0
77

 
60

23
0 

22
9

66
 

47
26

 
24

2.
3 

2.
4

0.
5 

1.
0

1.
0

32
0 

30
0

0.
44

 
.4

1
12

2 
14

7
0 0

58
 

47

G
il

a 
R

iv
er

 a
bo

ve
 T

id
w

el
l c

an
al

 h
ea

di
ng

, n
ea

r 
S

ol
om

on
sv

il
le

, 
A

ri
z.

M
ay

l,
 1

94
4.

.. 
..
..
..
..
..
.

M
ay

 1
0
..

..
..

 ..
..
..
..
..
..

98
.6

 
11

5 
12

1
66

 
66

16
 

18
15

1 
16

1
20

5 
19

2
58

 
56

17
6 

23
4 

26
4

0.
0 .0

62
6 

65
9

0.
85

 
.9

0
23

0 
23

8
62

 
81

69
 

69

G
il

a 
R

iv
er

 a
bo

ve
 S

an
 J

os
e 

W
as

h,
 n

ea
r 

S
ol

om
on

sv
il

le
, 

A
ri

z.

M
a
y
l,

 1
9
4
4
   
.
.
:
 
.
-

M
a
y
lO

  .
 
.
.
 
.
.
 
-

10
0 

11
5

65
16

15
1

21
3

60
17

8 
22

6
0.

0
62

3
0.

85
22

8
63

69

G
il

a 
R

iv
er

 a
bo

ve
 U

ni
on

 c
an

al
 h

ea
di

ng
, 

ne
ar

 S
ol

om
on

sv
il

le
, 

A
ri

z.

M
a
y
l,

 1
9
4
4
..
..
..
..
..
..
..

M
ay

 1
0

..
..
. .

..
..

..
..

..
..

98
.6

11
4

54
 

64
16

 
IS

13
1 

IS
S

20
3 

31
4

61
 

63
17

8 
W

A
0.

5 .-5
54

0 
61

??
0.

73
 

.8
5

19
6 

W
l

30
 

«
59

 
50

G
il

a 
R

iv
er

 b
el

ow
 S

an
 S

im
on

 C
re

ek
, 

ne
ar

 S
ol

om
on

sv
il

le
, 

A
ri

z.

M
a
y
l,

 1
94

4.
.. 
..
..
..
..
 ..

.
14

6 
14

2
79 56

24
 

27
20

1 
20

6
26

6 
19

0
11

8 
13

4
27

4 
28

4
5.

0
6.

0
83

2 
80

6
1.

13
 

1.
10

29
6 

26
1

77
 

96
60

 
64



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

1Q
S 

at
 2

5°
 

C
.)

Si
lic

a 
(S

i0
2)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

_

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
0

4)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 a

bo
ve

 G
ra

ha
m

 c
an

al
 h

ea
di

ng
, 

at
 S

af
fo

rd
, 

A
ri

z.

M
ay

 1
,1

94
4.

...
 ..

..
..
..
..

10
6

56
16

14
ft

21
1

74
1<

U
0.

5
59

0
0.

80
20

6
33

61

G
ila

 R
iv

er
 a

bo
ve

 S
m

it
hv

ill
e 

ca
na

l h
ea

di
ng

, a
t 

T
ha

tc
he

r,
 A

ri
z.

M
ay

 2
, 1

9
4
4
..
..
..
..
..
..
..

14
0

74
21

1Q
S

28
7

10
0

25
6

2.
5

79
3

1.
08

27
1

36
61

G
ila

 R
iv

er
 n

ea
r 

T
ha

tc
he

r,
 A

ri
z.

Oc
t.

 2
, 
21

, 
19

43
..

 .
..
..
. 
..
.

Oc
t.

 4
, 
7,

 1
1,

 1
4,

 1
8,
25
,2
8.
.

N
o
v
.
 1

, 
8,

 1
1,
 1

5,
 1

8,
 2
2,
 2
9.

No
v.
 4
_.
_ 
..

..
..

..
..

..
..

..
N
o
v
.
 2
5
.
.
 
 .
..
..
..
..
..
..

De
c.

 2
, 

6,
 9

, 
16

, 
20
, 
23

, 
27

, 
30

..
. .

..
..

..
..

..
..

..
..

..
De

c.
 1
3.

..
..

..
..

..
..

..
..

..

Ja
n.
 3
, 
6,

 1
0,
 1
7,

 2
0,
 2
4,
 2
7,

31
, 
19

44
..

..
..

..
..

. 
..

..
..

Ja
n.

 1
3.
 _
_
_
_
_
 .
..
..
..

Fe
b.

 1
4.
..
..
..
..
..
..
 
..

..
.

Fe
b.

 3
, 

7,
 9
, 

10
, 
12

, 
1
7
-
 

Ma
r.

 1
5.

..
..

 
..

..
..

..
..

..
Ap
r.
 1
2.

..
..

..
..

..
..

..
..

..

M
a
y
 2
. .

 _
.-
_-
-_
_.
..
.-
_

M
a
y
 2
4 _
_
_
_
_
_
_
_
 ..

.
Ju

ne
 2
0.
 .
..

..
..

..
..

..
..

..

Oc
t.
 2
8.
..
..
..
..
 _
 ..

..
..

..
Oc
t.
 3
0.
..
..
..
..
..
..
..
..
..

4.
05

6.
53

29
.8

15
.4

71
.4

17
1

19
5

14
0

20
5

18
2

14
0

11
9

11
0

12
5

16
8

23
0

23
4

22
1

23
2

25
7

25
5

27
0

18
6 96
.2

72 Q8 86 11
4 93 84 72 71 74 81 12
2

13
0 60 Q1 13
2

14
0 60

31 34 26 32 33 22 21 19 18 28 37 39 37 38 40 43 44 16

26
3

28
8

18
1

29
8

27
1

20
0

15
9

14
5

- 
17

4
24
3

3f
il

34
0

35
9

35
7

37
7

39
1

O
Q
Q

12
8

27
5

37
2

31
2

44
3

36
3

32
5

28
2

27
1

29
0

31
9

46
6

47
6

27
8

38
0

39
6

36
3

47
8

22
8

15
1

16
0

10
5

16
2

14
6

10
5 82 75 93 13
4

19
7

10
3

19
3

24
0

22
0

O
O
K 76

11
4

34
8

38
0

37
5

35
5

25
2

20
8

io
n

21
4

31
0

44
5

44
5

46
0

45
5

53
5

K
A
K

35
0

16
0

1.
7

1.
7

5.
4

5.
0

1.
5

4.
0

3.
5

3.
5

2.
5

2.
0

1.
5

3.
5

fi
.3

6.
3

5.
0

7
0

5.
3

12 5.
1

4.
0

0.
2

1,
01
0

1,
 1
50 80
1

1,
20

0

1,
08
0

82
7

68
3

63
6

71
7

95
8

1,
39

0
1 

*}
Qf

l

1,
25

0
1,
33
0

1,
51

0
1,
49
0

1 
f\
Qf
l

55
6

1.
37

1.
56

1.
09

1.
63

1.
47

1.
12 .9
3

.8
6

.9
8

1.
30

1.
89

1.
89

1.
70

1.
81

2.
05

2.
03

2.
16 .7
6

30
7

38
4

32
2

41
6

36
8

30
0

25
5

25
8

31
7

45
6

48
5

30
2

38
3

4Q
A

44
2

53
0

81 80 66 52 70 "U 34 33 21 56 74 Qd 74 72 17
0

14
4

1
O
Q 28

65 62 55 61 62 59 47 45 49 63 63 60 72 67 62 66 A
9 56



G
ila

 R
iv

er
 a

bo
ve

 D
od

ge
-N

ev
ad

a 
ca

na
l 

he
ad

in
g,

 n
ea

r 
P

ir
na

, 
A

ri
z.

No
v.
 4
, 
19

43
..

 .
..

..
..

. 
 
 

Ja
n.
 1

3,
 1

94
4-
..
..
..
 _
 .
..

Fe
b.

 1
4
 
 
.
 .
..
..
..
..
..
..

Ma
r.

 1
5.

..
 .
..

. 
..

..
..

 .
..
. 

.

10
4

11
2

10
6

12
6

23
6

23
2

66 68 68 72 52

20 16 16 17 36 34

12
9

16
4

14
4

17
9

38
9

39
6

25
3

27
3

26
6

29
1

45
8

27
7

68 81 72 93 20
6

20
5

17
6

20
0

18
0

21
4

47
0

48
5

1.
5

3.
0'

3.
0

1.
5

7.
1

8.
0

58
5

66
6

61
4

72
0

1,
44

0
1,

32
0

0.
80 .9
1

.8
4

.9
8

1.
96

1.
80

24
6

23
6

23
6

25
0

41
2

27
0

39 12 18 11 38 42

53 60 57 61 67 76

G
ila

 R
iv

er
 b

el
ow

 D
od

ge
-N

ev
ad

a 
ca

na
l 

he
ad

in
g,

 n
ea

r 
P

im
a,

 A
ri

z.

No
v.
 2
5,
 1
94

3.
..

..
. 
..
..
..
 .

Ap
r.
 1

2,
 1
94

4.
 _
 .
..
..
..
..

Oc
t.
 2
8.

..
. .

..
. 
..

..
..

..
..

.
Oc

t.
 3
0.

..
-.

 .
..

..
..

..
..

..
.

23
5

31
1

30
2

30
7

20
6 M

o

11
4

15
0 87 14
8

33 46 42 41

37
7

49
3

49
1

49
0

59
6

42
4

56
5

20
1

26
9

26
7

25
6

44
5

61
5

63
0

62
0

36
5

15
6

1.
0 .5 1.
5

1.
0

1,
41

0
1,

87
0

1,
75
0

1,
84

0

1.
92

2.
54

2.
38

2.
50

42
0

' 
56

4
39
0

53
8

18 75 42 75

66 66 74 66

G
ila

 R
iv

er
 a

t 
P

im
a.

 A
ri

z.

Oc
t.

 2
, 
21

, 
1
9
4
3
 
 
 
  
 
 

Oc
t.

 4
, 
7,

 1
1,

 1
4,

 1
8,

 2
1,
 2
5,
 

28
..

. .
..
..
..
..
..
..
..
..
..

No
v.
 1
,8

, 
11

, 
15

, 
18
,2
2,
29
.

No
v.

 2
5.
..
..
..
. 
 
 .
..

..
..

De
c.

 2
,6
,9
,1
6,
20
, 

23
, 

27
, 

3
0
 
 
 .
..

..
..

..
..

..
..

..
.

De
c.

 1
3.
 .
..

..
..

..
..

..
..

..

Ja
n.
 3
, 
6,
 1
0,

 1
7,

 2
0,

 2
4,
 2
7,
 

31
, 
19

44
..

..
..

..
..

..
..

..

Fe
b.

 3
, 

7,
 1

0,
 1

7 
..
-.
..
-

Fe
b.
 1

4,
 1

1:
15
 a
.
m
.
-
  
 

Fe
b.

 1
4,

 4
:0

0 
p.

 m
 
  
 -

Ma
r.

 1
5
 
 .
..
. 
..

..
..

. 
..
..

Ap
r.

 1
2,
 9

:3
5 

a.
 m
.
.
  
 .
..

M
a
y
 3
, 
8:

45
 a
. 
m
.
-
  
 .
..
 .

M
a
y
 2
4,
 1
1:

15
 a
.m

.-
. 
 
 -

M
a
y
 2
4,

 1
:0

0 
p.

 m
 _
_
_
  

Oc
t.

 2
8.
..
..
..
 .
..

..
..

..
..

.
Oc

t.
 3
0.
..
. 
  
  

. .
..

..
..

26
.9

64
.6

47
.6

83
.9

21
4

23
6

20
3

24
8

18
8

17
2

14
5

13
3

19
3

15
0

15
6

29
0

24
4

29
6

30
4

30
5

29
6

29
9

30
1

12
9

58 87 78 96 88 84 75 75 78 80 80 11
0

10
6

Q
Q 46 74 74 80 68

30 31 30
' 

32 28 22 21 20 27 21 22 36 33 OO 36 38 36 20

38
2

41
2

33
0

42
0

30
5

26
9

22
2

19
6

30
8

21
8

23
3

39
3

55
8

C
C
Q

54
6

18
7

34
3

43
4

40
7

47
2

40
8

36
9

32
6

31
0

36
2

32
1

33
9

54
8

47
8

42
2

38
8

47
6

50
1

32
7

28
0

19
0

20
8

16
0

21
4

14
7

13
5

10
9 99 16
0

11
4

12
3

25
4

20
0

19
6

27
0

97
4

26
0

11
8 98

13
4

43
5

47
0

37
5

47
5

35
5

31
0

26
4

23
8

35
5

26
5

27
5

57
0

46
0

45
0

61
5

62
5

61
5

61
0

59
0

59
5

28
5

23
0

1.
7

2.
1

7.
1

6.
3

7.
9

5.
0

6.
2

5.
0

3.
5

4.
0

7.
3

6.
9

4.
0

10 8.
4

7.
0

12 %.
 %

8.
6

3.
0

3.
0

4.
0

1.
5

1,
27
0

1,
43
0

1,
18

0
1,

47
0

1,
13
0

1,
01
0

85
5

78
5

1,
12
0

86
3

90
4

1,
76

0
1,

44
0

1,
37
0

1,
73

0

1,
80
0

1,
76
0

90
2

74
4

1.
73

1.
94

1.
60

2,
00

1.
54

1.
37

1.
16

1.
07

1.
52

1.
17

1.
23

2.
39

1.
96

1.
86

2.
35

3.
 4
5

2.
39

1.
23

1.
01

26
8

34
4

31
8

37
1

33
4

30
0

27
4

26
9

30
6

28
6

29
0

42
2

40
0

35
1

26
3

33
?

33
2

'^
86 25
2

0 0 0 0 0 0 6 15 8 23 12 0 8 5 0 0 0 18 22

76 72 66 71 66 66 64 61 69 62 64 72 68 71 82 70 78 64 62



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n

 p
ar

ts
 p

er
 m

il
li

o
n

 C
on

ti
nu

ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

* 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
.)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

C
h)

Su
l-

 
.f

at
e 

(S
0

4)

C
hl

o
 

ri
de

 
(0

1)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

.)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

j

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

P
er

 
ce

nt
 

so
 

di
um

to C
n to

G
ila

 R
iv

er
 a

bo
ve

 C
ur

tis
 c

an
al

 h
ea

di
ng

, n
ea

r 
Pb

na
, A

ri
z.

N
ov

. 
4,

 1
9

4
3

..
..
..
..
. .

..
. .

D
ec

. 
13

...
 .
..

..
..

..
..

..
..

Ja
n.

 1
3,

 1
9
4
4
..
..
..
..
..
..
.

F
eb

. 
1

4
..

..
..

..
..

..
..

..
..

16
9 

15
6 

13
1 

15
8

76
 

78
 

75
 

79

24
 

23
 

19
 

23

26
5 

24
2 

19
3 

23
3

35
7 

34
9 

30
6 

34
3

13
0 

11
9 99 12
1

30
5 

28
5 

23
2 

27
5

7.
4

4.
0

3.
0 

4.
0

98
3 

92
3 

77
2 

90
4

1.
34

 
1.

26
 

1.
05

 
1.

23

28
8 

28
9 

26
5 

29
2

0 3 14
 

10

C
|

65
 

S
 

61
 

>-3
 

63
 

H*

G
il

a 
R

iv
er

 b
el

ow
 C

ur
ti

s 
ca

na
l 

he
ad

in
g,

 n
ea

r 
P

in
ta

, 
A

ri
z.

 
i-g

No
v.

 2
5,

 1
94
3.
..
..
..
..
 ..

..
Ja

n.
 1

3,
19

44
..

..
..

..
..

..
.

Ma
r.
 1
5.
..
..
..
..
..
..
..
 ..

.
Ap
r.
 1

2.
..

..
..

..
..

..
..

..
.

M
a
y
 2
4.

..
. 
..

..
..

..
..

..
..

Oc
t.

 2
8.
..
..
. .

..
..

..
..

..
..

12
7

14
0

20
8

22
7

24
0

23
5

21
4

12
8

64 93 as 39 an 63

18 28 32 32 30 29

19
3

34
5

36
7

43
1

39
5

36
6

31
3

4
.
M

48
2

32
8

37
7

89 16
3

18
1

20
5

18
8

17
4

21
4

25
2

38
5

41
5

48
0

44
0

41
0

22
8

1.
5

3.
5

5.
0

7.
9

5.
0

4.
0

73
4

1,
25

0
1,
34
0

1,
36

0
1,
36
0

1,
23
0

1.
00

1.
70

1.
82

1.
85

1.
85

1.
67

23
4

34
7

37
6

22
9

32
3

27
6

0 0 0 0 0 0

64 68 68 80 73 74

00

G
ila

 R
iv

er
 a

bo
ve

 F
or

t 
T

ho
m

as
 C

on
so

lid
at

ed
 C

an
al

 h
ea

di
ng

, n
ea

r 
G

le
nb

ar
. A

ri
z.

De
c.
 1

3,
 1
94
3.
..
 .
..
..
..
..
.

Fe
b.

 1
4.
..
..
..
..
..
..
..
..
.

M
a
y
&
,
 3
:2
0 
p
.
m
.
.
 
 
 . 

.

Oc
t.

 2
8.

..
..

  
  
 '
 
 ..

..

18
2

17
2

18
3

34
2

36
6

36
6

37
9

33
4

17
9

'

84 77 84 84 10
2 84 89 10
1 88

24 22 21 44 47 44 48 24

29
0

28
1

29
5

61
8

65
6

67
3

70
1

69
8

27
6

34
8

34
0

35
2

39
4

48
0

42
2

43
8

46
0

33
6

15
2

14
1

15
3

36
1

39
1

39
7

41
7

42
8

15
5

36
0

33
0

34
5

73
0

76
0

77
5

80
5

81
5

34
0

4.
0.

4.
0

2.
5

6.
9

3.
5

2.
5

4.
0

4.
0

3.
0

1,
08

0
1,
02
0

1,
07
0

9 
MT
I

2,
20
0

2,
18
0

2,
28
0

2,
32
0

1,
06
0

1.
47

1.
39

1.
46

9 
77

2.
99

2.
96

3.
10

3.
14

1.
43

30
8

28
2

29
6

39
0

44
8

39
0

40
7

45
0

31
8

23 4 8 68 64 45 4
8 42

67 fi
d

fi
S

77 76 79 79 77 65

CO rf*
 

rfk

G
ila

 R
iv

er
 b

el
ow

 F
or

t 
T

ho
m

as
 C

on
so

lid
at

ed
 C

an
al

 h
ea

di
ng

, n
ea

r 
G

le
nb

ar
, A

ri
z.

No
v.
 2
5,
 1
94
3.
..
..
  
 ..

.
Ap
r.

 1
2,
 1
94
4.
..
..
..
..
..
..

M
a
y
 3
.
 
 ..

..
. .

..
. .

..
 ..

.
TW
ti
v 
94

19
4

26
2

32
5

36
3

38
7

86 10
7 54

26 35 41

30
7

44
5

59
5

37
9

49
8

28
9

16
3

23
5

33
8

36
0

51
0

71
0

76
5

81
5

2.
5

7.
9

10

1,
13

0
1,

59
0

1,
89

0

1.
54

2.
16

2.
57

.

32
2

41
1

30
4

11 2 67

68 70 81



G
lla

 R
iv

er
 n

ea
r 

G
le

nb
ar

. A
ri

z.

G
et

. 
1-

2,
 1

9
4
3
-.

  
   
 

O
et

.3
, 8

, 1
2,

 1
6,

 1
9,

 2
2,

 2
5,

 2
9

N
ov

.1
,8

,1
2,

16
,1

9,
22

,2
8,

29

N
ov

. 
6
  

  
 
.
 
-
 
-

N
ov

. 
25

. 
..
..
..
..
..
..
..
..

N
ov

. 
2
6
  
 
 
 
 
  
 
  

D
ec

. 
2,

 7
, 1

0,
 2

0,
 2

4,
 2

8,
 3

1
 

D
ec

. 
1
3
-.

   
  
 
  
  

D
ec

. 
16

--
  
  
 
 
  
 
 

Ja
n.

 
4,

7,
11

,1
8,

21
,2

5,
27

, 
1

9
4

4
  
  
 
  
 -
-
-
.

Ja
n.

 1
3
. 
 .^

..
 .
..
 .
..
..
..
.

Ja
n.

 1
4
. 

 .
-
  
 -
-
-
-
-
-

Fe
b.

1,
4,

8,
11

,1
8,

22
,2

6,
29

.
Fe

b.
 1

4
- 
 
  
  
 
  
 
 .

Fe
b.

 1
6.

-.
  
 -
-
-
-
-
-
-
-

M
ar

. 3
, 7

, 1
0,

 1
4,

 2
1,

 2
4,

 28
, 3

1
M

ar
. 
1

6
..

   
  
  
  
 -

M
ar

. 
1
6
   
 -

  
  
 
  

A
pr

. 
3,

 7
, 2

0,
 2

7
.-

,.
  
 .
..

.
A

p
r.

 1
2.

. .
..
..
. 
..
..
..
..
..

A
pr

. 
13

.. 
 
  
 
 
 
 --

--
-

M
ay

s.
  
 ..

.  
  
 -
 
 -

M
ay

 4
M

ay
 1

1,
 1

8,
 2

4,
 2

9
  .

..
..

.
M

ay
 2

4
  

  
  
 ..

. .
..
.

M
ay

 2
5
  
 .
.
 
 
 ..

. .
..
 . 

.
Ju

ne
 2

, 6
, 9

, 1
2,

 1
6,

 1
9,

 26
, 3

0.

Ju
ly

 3
, 7

, 1
0,

 1
4,

 2
1,

 2
6,

 2
8,

31
J
a
ly

l7
   
 
  
  
  

Ju
ly

 1
9,

 2
4.

.  
 
 
 ..

..
. .

.

A
ug

. 7
  

  
 
 
 
 
  
 

A
ug

. 
10

-1
1,

 1
7,

 2
1-

22
, 2

4-
25

A
ug

. 
1

4
-1

6
,2

8
  

  
  
 

S
ep

t. 
1
,4

,1
1
,1

6
,2

2
   
 

S
ep

t. 
6-

«,
 1

8,
 3

0
. 

  
..
. -

O
ct

. 
1
,5

. 
  
..
..
. .

..
..

..
 .

O
ct

. 9
, 1

3,
 1

6,
 2

0,
 2

3
..
. .
..
..

O
ct

. 2
6
  
  
..
..
..
..
. 
..
..

O
ct

. 
2
8
  
..
..
..
 ..

. .
..
..
.

N
ov

. 
1
. 
  
  
 .
..

..
 ..

..

1.
87

5.
13

3.
62

3.
04

3.
04

1.
70 .8
0

85
.0

26
6

27
7

27
6

26
6

26
2

33
0

28
5

26
9

30
3

24
3

23
1

21
9

28
3

24
1

30
5

31
4

32
2

32
3

31
3

32
6

31
6

33
1

33
3

31
6

34
3

34
2

34
4

35
2

36
2

28
8

35
3

10
6

35
9

37
0 61

.4
17

0
26

2 73
.7

-0
6

20
6

18
2

15
0

68 87 8
4 69 10
0

12
4 87 96 72 80 95 96 80 55 0
8

1
1

9 47 82 93 49 o
n 36 8
4 36 38 K
G 44 80 4R 54 39 8
9 99 87

36 36 36 36 33 40 38 36 41 32 27 27 35 9
7 34 37 37 39 38 41 39 40 40 37 39 40 41 43 32

,

12 41 8.
5

9
9 27 25

48
8

49
9

48
1

47
8

44
5

£8
1

50
9

46
4

55
8

42
8

3R
4

37
4

50
0

4
9

3
C

J.
Q

69
7

69
7

59
1

59
7

60
1

67
4

61
6

A
39 63
2

66
9

fi
S

7

69
1

54
1

66
4

17
0

70
3 87

9
C

Q

31
8

97
K

36
7

44
2

43
3

39
5

46
7

44
3

44
5

4
1
ft

40
0

4
9

3

41
0

42
4

41
4

54
0

36
1

4
0
9

54
2

o
o

o

43
4

48
A

O
Q

A

4
4
9

46
8

o
o

/f

32
6

3
7

9

9O
ft

27
5

3
4

9

21
4

28
1

1
7

7
0

0
7

25
8

25
4

24
9

23
9

23
1

29
3

25
7

o
cf

t

9
1

7
lO

fi
If

tf
t

25
4

91
 3

9
7

ft
3

ft
4

3
1

ft

3
A

7

32
3

9O
fi

33
1

31
 Q

3
9

3

33
0

34
9

3
7
1

3
0
.9

9
0
9

3A
A

10
5

3Q
9 49 17
0

IS
A

15
4

14
0

67
0

58
0

55
5

55
5

51
5

67
6

69
5

55
0

65
0

50
0

44
5

44
5

67
5

A
Q

K

62
0

68
5

68
5

68
0

C
Q

K

70
0

O
O

fl

71
6

70
0

71
6

72
0

71
6

7f
in

7f
tf

t
7o

n

61
5

74
5

0
1
 A 64 31
 ft

56
0

' 
0

4

16
8

65
6

34
0

1.
7

1.
7

1.
6

1 
9

1 
9

1 
8

1.
7

1
*9

i.4 1.
6

"
"
*

 "
"

6.
4

6.
5

4.
0

5.
0

3.
0

5.
0

5.
8

6.
8

5.
0

4.
5

5.
0

5.
0

4.
5

2.
0

Q
 

e

5.
0

3
E

4.
0

1.
6

0
 

A

3
E

2
e

1.
0

3
E

5.
4

2.
5

5.
0

2.
0 .5 2.
0

ft
 

3

3 
A

3 
A

.

3.
0

3.
2

3 
ft

3
c

9
 

ft

4.
0

1.
0

--
--

--

1,
61

0
1,

68
0

1,
62

0
1,

58
0

1,
56

0
2,

00
0

1,
71

0
1,

61
0

1,
82

0

1,
46

0
1,

36
0

1 
34

ft

1,
66

0
1 

44
0

1*
86

0
i 

ftf
ifl

1,
97

0
2

A
A

A

1,
85

0
1 

Q
flf

i

1,
91

0
1,

92
0

1,
97

0
1,

91
0

9
 A

4f
i

2 
ft

 9r
t

2
A

Q
A

2,
15

0

1,
67

0
2,

12
0

fi
ft

Q

2,
17

0

99
0

1,
20

0
1,

05
0

2.
19

2.
28

2.
20

2.
15

2.
12

2.
72

2.
33

2.
19

2
4f

t

1.
99

1.
85

1.
82

2.
26

1 
Q

fi

2.
53

2.
53

2.
68

2.
72

2.
52

2.
67

2.
60

2.
61

9
 

A
S

9 
fin

2.
77

2 
75

2 
83

2 
n

o

2
9

7

2 
O

ft

.8
3

2 
95 48

1
Q

K

1.
63

1 
43 '

31
8

36
5

35
4

32
0

38
5

47
4

37
3

38
8

33
1

34
8

35
0

34
4

32
6

41
7

29
0

o
n
e

4
4
0

27
4

37
3

39
2

28
7

36
9

9
4
9

37
0

25
4

26
4

24
2

36
4

16
4

30
4

1Q
9

29
5

35
8

39
n

16 2 0 0 2 0 10 23 6 4 1 14 0 0 0 0 0 0 0 15 0 16 6 0 0 0 0 19 4 0 0 23 0 64 49 44

77 75 75 77 72 73 75 70 78 74 71 76
 

§
74

 
2

74
 

g
82

 
a

74
 

0

83 78
 

»
-

76
 

3
82

 
g

78
 

to
85 79

 
W

86
 

2
86

 
3

83
 

^

83 80 69 83 59 65 66 65
 

bO
..
..
..
 

O
i oo



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S

 I
N

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d -

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

5 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
z)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
8)

Su
l-

 
fa

te
 

(S
0«

)

C
fil

o-
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

,)

B
o-

 
ra

te
 

(B
O

i)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
- 

. 
di

um

8

G
ila

 R
iv

er
 a

t 
E

de
n 

C
ro

ss
in

g,
 n

ea
r 

E
de

n,
 A

ri
z.

N
ov

. 
5,

 1
94

3-
-.

 .
..
..
..
..
.

N
ov

. 
26

...
 .
..

..
..

..
..

..
..

T
Q

T
I 

1
4
 

1
Q

4
4

Fe
b.

 1
6
..
..
..
..
..
..
..
..
..

A
pr

. 
13

. -
--

--
--

--
--

--
-

Ju
ly

 1
7-

-.
  
 ..

. .
..
.:

..
..

A
ug

. 7
-.

.-
- 
 
 -
--

--
--

--
O

ct
. 2

6
  .

..
..

.-
,.

,.
  
 ._

21
5

24
0

19
5

19
6

26
9

Q
O

/t

33
6

35
2

04
.9

34
3

37
8

36
5

38
6

or
tf

i

90 92 00 00 11
4

12
4

12
0 58 73 69 48 84

31 28 28 23 32 41 43 43 41 47 39 42

34
0

40
2

30
9

31
4

45
2

66
7

58
6

65
2

62
9

70
5

70
8

72
2

37
0

37
5

37
3

36
8

46
5

50
0

51
6

31
4

36
8

36
9

34
2

42
4

18
5

20
2

16
7

16
1

24
2

32
0

32
6

35
6

34
9

38
1

38
8

42
3

42
0

49
5

37
5

37
5

54
0

68
5

70
0

78
5

73
5

74
5

85
0

80
5

82
5

40
0

4.
0

2.
5

4.
0

4.
0

4.
0

1.
5

1.
0

5.
0 .5 2.
0 .5 .5

1,
25

0
1,

41
0

1,
16

0

1,
15

0
1,

61
0

1,
98

0
2,

03
0

2,
05

0

2,
02

0

2,
24

0
2,

16
0

2,
31

0

1.
70

1.
92

1.
58

1.
66

2.
19

2.
69

2.
76

2.
79

2.
75

3.
05

2.
94

34
4

34
0

31
9

41
6

4
7
8

47
6

32
2

35
0

36
6

28
0

38
2

4
8 0
7

<»
4

If
i

34 68 64 4P
.

63 0 34

67 72 66 68 70 7
9

7
0

D
O fin Q
1 86 fin

G
ila

 R
iv

er
 n

ea
r 

A
sh

ur
st

, 
A

ri
z.

f\
fk

t 
1 
 9

 
1 

Q
1Q

O
ct

. 
8,

 1
2,

 1
5,

 1
9,

 2
5,

 2
9.

-.

N
ov

. 
5

  
-
-
-
-
-
-
-
-
-
-
-

N
ov

. 
2
6
  
-
-
-
-
-
-
-
-
-

D
ec

. 3
, 7

, 1
0,

 1
3,

 2
0,

 2
3,

 2
7,

 
3
1
  -

-
-
-
-
-
-
-
-
-
-
-
-

D
ec

. 1
6
..
. 
  
..
..
..
..
..

22
.0

34
.5

86
.3

1
7

8

35
4

26
6

22
8

24
2

25
0

21
1

11
2

10
7

io
n

10
4

10
6 96

56 36 33 34 38 32

61
2

44
1

35
8

37
9

40
9

33
1

28
1

35
9

35
8

36
8

38
7

37
3

40
5

24
9

20
9

22
1

23
3

18
9

14
6

36
5

84
0

58
0

46
0

49
0

52
5

41
5

1.
9

3.
0

2.
5

3.
0

2.
0

4.
5

3.
5

6.
0

2,
17

0
1,

59
0

1,
34

0
1,

41
0

1,
51

0
1,

25
0

2.
95

2.
16

1 
Q

O

1.
92

2.
05

1.
70

51
0

41
5

O
C

R

4n
n

42
0,

37
1

27
9

12
0

O
ft

10
3 65

7
9 70 A*
7 67 68  6



Ja
n.

 3
, 6

, 1
0,

17
,2

0,
23

,2
7,

 
31

, 
19

44
. -

--
--

--
--

--
--

-
Ja

n
. 
1
4
  
--

--
--

--
--

--
--

F
eb

. 3
, 7

, 
10

, 
17

, 2
1,

 2
4,

 2
8-

F
eb

.l
5

_
  
 -

--
--

--
--

--
--

M
ar

. 2
, 7

, 9
, 1

3,
 2

0,
 2

2,
 2

7,
 

31
M

ar
. 
1
6
  
 
 
  
  
 
 
 -

A
pr

. 
4,

 7
, 1

1,
18

,2
1,

25
,2

8-
A

pr
. 

1
3

..
- 
 
 -
--

--
--

--
M

ay
 2

, 9
, 1

2,
16

, 1
9,

 2
3,

30
-

M
ay

 2
5.

  
  
 - 
 
 
  
 

Ju
ne

 2
, 6

, 9
, 1

3,
 1

6,
 2

0,
 2

7
-

Ju
ly

4
, 

7,
 1

4
  

  
 .
 
 
 

Ju
ly

 9
-1

0
--

--
--

--
--

--
--

-
Ju

ly
l7

--
--

-.
. -

--
--

--
--

Ju
ly

 1
9-

20
, 

24
, 2

7
- 
--

  
 

A
ug

. 
1
,4

..
  
 
 
  
  
 .

A
ug

. 
7-

. -
--

--
--

--
--

--
-

A
ug

. 
10

-1
1,

 2
2,

 2
4-

25
. .

..
 .

S
ep

t. 
1,

5,
 2

2
  
  
  
  

S
ep

t. 
6-

8,
 1

8-
  
 -
-
-
-
-
 -

S
ep

t. 
12

, I
fi

.  
 
 -
- 
 
 -
.

O
ct

. 
26

 _
 --

--
--

--
--

--
--

-

70
.6

40
.3

16
.6

10
.0

4.
11 .6

2

22
7

20
3

31
4

27
3

40
1

39
9

38
8

46
7

51
6

43
2

59
5

76
2

77
5

70
3

24
3

83
3

14
3

85
4

89
1 65

.0

52
6 78

.7
23

4
25

1

10
0 94 10
4

12
0

10
0

14
5

7
8

17
6

12
4 84 17
6

22
6

26
3

18
4

27
2 54

94
Q

33
0 40 11
5

32 26 42 36 59 56 71 80 64 93 1
9

8

13
2

12
0

14
2 14 1

4
8

1 
K

E 9.
2

35

W
7

31
6

53
6

43
6

71
4

7f
t4

74
1

7Q
O

Q
Q

ft

7f
if

t

1,
05

0
1
 

°
i°

/l

1 
36

0

1
94

.A

1,
43

0
0

0
0

1,
50

0 81 39
8

38
2

36
2

38
2

41
6

28
0

45
8

94
ft

25
2

23
2

39
2

24
3

36
4

12
5

99
fi

12
5

33
6

20
9

39
0

20
5

17
7

31
0

26
0

4V
i

43
8

46
5

53
4

49
1

73
7

Q
7Q

1
,0

0
0

8
0
7

1,
05

0
17

0
1,

10
0

1,
12

0 35 23
9

46
0

38
5

67
5

55
5

Q
K

f\

Q
1 

1

97
0

1 
06

0
1,

27
0

1,
02

0
1,

43
0

1 
Q

fif
t

9 
nn

ft

1 
ft

4f
t

4f
tft

2,
16

0
9
9
.9

2
9o

n
9 

°iQ
n

7
9

1,
31

0
10

4
50

5
51

5

1.
9

1
 

Q

1
Q

2
9

9 
ft

1.
6

1.
5

i 
ft

1 
9

5.
0

5.
0

5.
0

3
ft

4.
0

9 
ft

4.
0

3
ft

1.
5

3.
0

1.
0

4.
0

1.
0

4.
0 .5 6.
8

5.
0

2.
0

3.
0

2.
0

3
ft

3
9

1.
5

1.
5

4.
0

1.
0

1 
36

0
1,

18
0

1,
86

0
1,

61
0

2,
42

0
9 

4Q
O

2,
44

0
2

Q
Q

ft

3,
16

0
2

u
n

3,
68

0
4 

75
0

4
Q

4f
t

4 
O

C
A

5,
20

0
C

O
O

c 
q
o
ft

5,
70

0
O

Q
Q

1,
50

0

1.
85

1.
60

2.
53

9 
1Q

3.
29

3
Q

Q

3.
32

3.
92

4 
4f

t

5.
00

6.
46

6.
72

K 
O

9

7.
07

1.
12

7 
29

7 
7

1

.4
6

2.
04

*

38
1

34
2

43
2

4
4
ft

4Q
9

C
Q

O

A
A

C
.

7
Q

1

63
8

47
2

82
2

1,
09

0
1,

20
0

Q
R

O

1,
26

0
1Q

9

1,
23

0
1,

46
0

1 
Q

Q

43
1

68 45 11
9

10
7

O
A

O

91
 7

9
4
 Q

43
2

28
2

60
0

Q
Q

9

90
1

85
0

1,
02

0 O

1,
13

0
1,

19
0 0

11
2

68 67 73 68 76 7
9

7
ft 70 76 7
8 74 79
.

71 74 71 7
9 70 56 67

G
ila

 R
iv

er
 a

bo
ve

 C
ol

vi
n-

Jo
ne

s 
C

an
al

 h
ea

di
ng

, 
ne

ar
 F

or
t 

T
ho

m
as

, 
A

ri
z.

N
ov

. 
5,

 1
9

4
3

..
  .
 
 .
..
..

N
ov

. 
2
6
  
  
 -
--

--
--

--
--

D
ec

. 
1
6
-.

- 
_

_
 - 
_
_
_
_
_
 -

Ja
n.

 1
4,

 1
94

4.
 . 

. .
..
 -
 ..

.  
F

eb
. 
1

5
..
-.

 -
-
-
-
-
-
-
-
-

A
pr

. 
13

, 
11

:1
5 

a.
 m

. -
--

--
-

A
pr

. 
13

, 
12

 m
- 
..

..
..

..
..

.
M

ay
 4

, 
12

:0
5 

p.
 m

..
  
 
  

M
ay

 4
, 

12
:5

0 
p.

 m
. _

_
  
 .

M
ay

 2
5 _

  
 _ 
 
 .
..
 _

M
a
y

2
6

  .
.
.
.
.
.
.
 
 
 

Ju
ne

 2
2-

. _
_
 --

--
- _

_
_

Ju
ne

 3
0-

 _
_
_
 ..

. _
 - _

 -
Ju

ly
 1

7
  .
.
 
  
 
 .
 

A
ug

. 7
  
 
  
 ..

.  
 ..

..
O

ct
. 
2
6
   
  
 
  
  
 

26
9

30
2

25
4

22
5

32
9

51
6

58
3

58
2

58
8

58
6

6% 77
6

88
2

90
8

8
7

4
87

6
30

2

10
9

14
0

12
2

11
1

15
2

21
8

24
6

21
2

28
1

34
4

48
3

44
5

47
2

12
1

39 42 40 30 47 81 90 on 11
1

12
8

14
7

15
1 45

42
6

4
7

9

39
5

O
K

A

51
6

R
fi

9

Q
O

A

1,
25

0

1,
35

0

1,
32

0
1,

32
0

48
5

0
1
 

K

37
1

37
7

36
7

41
1

42
0

4n
s

28
2

28
0

29
3

37
5

o
q
i

9
7

9

30
8

25
6

98
4.

23
7

20
1

32
0

w
a

65
4

67
0

7
7

8
8f

t3

94
5

91
4

0
4
ft

30
9

K
Q

ft

67
0

54
1

7
9

1
i 

oo
n

l 
4l

ft
1 

44
0

1,
48

0
1,

49
0

1 
83

ft
9,,

 in
n

2,
45

0

2 
46

0
2,

47
0

68
5

2.
5

2
C

4.
0

4.
0

3.
0

1.
5

1.
0

1.
0 .5 .5 1.
0

1.
0 .5 1.
0

1,
58

0
1 

7Q
ft

1,
53

0
1 

3
1
f
t

1,
97

0
3,

23
0

3,
58

0

3 
eo

n

4,
27

0
4,

a3
0

5,
56

0
C 

A
f\

(\

5,
49

0

2
1 i

2.
43

2.
08

1 
84

2.
68

4 
Id

4 
8

7

4
8

7

5.
81

6.
57

7.
56

7 
1

4

7.
47

2.
45

43
2

52
2

46
9

40
0

8
7
7

98
4

89
9

1,
16

0
1,

 3
°,0

1,
81

0

1,
73

0
1,

82
0

48
7

17
4

9
1

8

16
0

Q
Q

23
6

53
3

65
0

66
8

92
8

1,
 1

10

1,
50

0

1,
54

0
1 

fif
tn

23
4

>
 

«a
 

CO
66

 
Jz

|
65

 
^

66 66 68 68 70 68 55 62 62 61
 

fc
O

68
 

O
l

O
t



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

* 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
n)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
0

4)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
O

s)

D
is

so
lv

ed
 s

oi
ld

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

O
i

G
ila

 R
iv

er
 a

t 
Fo

rt
 T

ho
m

as
. A

ri
z.

Oc
t.
 5

, 
22
, 

25
, 
29

..
. .

..
..
..

Oc
t.
 8

, 
12
,1
5,
 1
9.
..
..
..
..

No
v.

 1
,1
2,
15
,1
9,
22
,2
8.
.

No
v.

 5
..
.  
 
 
 
  
 
 

No
v.

 9
.
.
-
.
.
.
 
 
-
 
-
.

No
v.
 2
3
 
 
 ..

..
  
  
 
 

No
v.
 2
6
.
.
 
  
 .
 
  
  

De
c.

 6
, 9

,1
3,
 2
0,
 2
3,
27
 .
 -

De
c.

 3
1.

..
  
 .
..

..
..

..
..

.
Ja

n.
 3
, 
6,
 1
0,
 1
7,

 2
0,
 2
3,

 2
7,

01
 
1
Q
A
A

Ja
n.
 1
4.

..
.  
 ..

.  
 .
..

..
.

Ja
n.

 1
8
.
 
 . 
..

..
..

..
..

..
..

Ja
n.

 2
1
 
 .
..

..
. 
..
..
..
..
.

Ja
n.

 2
5
 
 
  
  
  
  
 ..

Ja
n.

 2
8
 
-
  
  
 ..

..
  
 -

Fe
b.

 1
. 
..
..
..
..
..
..
..
..
..

J?
eb

. 
3,
 7
, 
10
, 
14

, 
17

, 
21
, 
24
, 

28
..

..
..

..
 .
..
..
..
..
..
..
.

Fe
b.
 4
..
. 
 
 ..

. .
..
 .
..

 ..
. ,

Fe
b.
 8
.
 
.
.
 
 ..

..
 .
 
 -.

Fe
b.
 1
0
.
.
 
 .
..

..
..

..
..

..

Fe
b.

 1
5.
..
  
..
..
..
..
 ..

..
Fe

b.
 1
8.
..
..
..
..
..
..
..
..
.

Fe
b.
 2
2
.
.
 
 
  
 
 ..

..
. .

Fe
b.
 2
5.
..
. 
 .
.
 
 
.
I
.

Fe
b.
 2
9.
..
..
..
  
  
 ..

..

7.
7

43 44
.2

27 78
.3

63 40 90 74 76
.0

11
3

29
1

56
0

0
7
0

30
7

31
7

39
9

32
8

33
2

30
7

28
0

27
1

A
O
A

28
6

*)
AJ

i
27
8

31
3

37
2

27
6

30
4

26
4

40
0

31
3

28
9

37
4

33
2

37
0

55
0

52
8

42
1

37
5

13
9

22
0

16
1

11
8

14
8

17
6

15
1

14
9

13
9

13
5

13
2

20
4

13
0

12
0

13
9

14
5

17
2

12
2

14
4 96 17
3

10
4

13
0

16
6

10
8

17
2

24
5

23
4

16
9

15
4

44 93 57 48 46 57 46 51 48 40 40 79 41 33 40 44 55 39 43 35 55 43 39 52 48 55 84 75 55 50

45
1

93
4

61
4

48
9

49
5

63
3

51
2

52
4

48
7

43
1

42
6

78
2

dtt
ft

' 
38
0

42
8

50
3

59
6

44
1

48
6

43
3

65
0

51
8

46
1

59
6

55
5

57
0

88
4

85
7

70
4

62
0

32
2

17
3

32
2

29
1

34
0

38
0

36
8

37
9

36
8

37
6

37
4

37
3

37
6

36
8

38
5

41
1

41
9

35
2

40
2

27
8

40
5

23
4

39
4

42
8

23
6

39
0

40
3

41
7

38
9

39
9

28
0

63
4

37
8

30
0

29
8

39
5

31
1

31
7

29
4

25
6

25
5

51
0

27
1

22
0

25
8

29
7

36
3

25
4

28
8

25
3

40
0

31
4

26
9

36
3

33
6

36
5

58
9

56
9

42
9

37
3

20
6

67
5

1,
53
0

93
0

71
0

74
0

94
0

74
5

76
0

70
0

61
0

60
0

1,
20
0

64
0

51
5

60
5

70
0

87
0

61
5

68
0

59
0

93
5

74
0

62
5

84
5

78
5

84
5

1,
37
0

1,
29
0

1,
00
0

86
5

1.
9

1.
7

2.
0

2.
0

2.
0

2.
5

3.
0

2.
5

2.
5

4.
5

4.
0

3.
5

4.
0

6.
2

4.
0

5.
0

5.
0

5.
0

4.
0

5.
0

5.
0 .5 5.
0

1.
0

3.
0

5.
0

5.
0

4.
0

4.
0

2.
5

2.
5

3.
0

4.
5

4.
5

5.
0

3.
5

1,
75

0
3,

50
0

2,
30
0

1,
81
0

1,
90

0
2,

39
0

1,
95
0

1,
99

9
1,

86
0

1,
66

0
1,

64
0

2,
96
0

1,
73

0
1,
45
0

1,
66
0

1,
90

0
2,
27
0

1,
65

0
1,
84
0

1,
54
0

2,
42
0

1,
84

0
1,
72
0

2,
24
0

1,
95

0
2,
20
0

3,
37
0

3,
23
0

2,
55
0

2,
26
0

2.
38

4.
76

3.
13

2.
46

2,
68

3.
25

2.
65

2.
71

2.
53

2.
26

2.
23

4.
03

2.
35

1.
97

2.
26

2.
58

3.
09

2.
24

2.
50

2.
09

3.
29

2.
50

2.
34

3.
05

2.
65

2.
99

4.
58

4.
39

3.
47

3.
07

52
8

93
2

63
6

49
2

55
8

67
4

56
6

58
2

54
4

50
2

49
4

K3
4

49
3

43
5

51
2

45
3

65
5

46
5

53
6

to
!

65
8

43
6

48
5

62
8

44
7

65
5

95
7

89
2

A
1
A

59
0

26
4

70
0

37
2

25
4

28
0

36
2

26
4

27
1

24
2

19
4

18
8

52
8

1
8
A

13
3

19
6

20
6

31
2

17
6

20
7

15
6

32
6

24
4

16
2

27
8

25
4

33
6

62
6

65
0

32
9

26
3

65 69 Af
t

R5
J

66 67 66 66 66 65 65 67 67 66 65 67 66 67 66 71 68 72 67 67 73 65 67 68 70 70



COLORADO RIVER BASIN 257
plOr-li-li-lgeOI^. a»ooa»ootoaoaot-a>ao i^.m coKKeoKK35<3<3«oeo3 to to

9OOOOO<
»FHU5t*>l»lt>C
d CO CO CD t*ep«

500C 
3COOC IS9!

co  * co  *  * >o ««o >o >o

0*0*000 o o*ao>op)o

OOOOOOOOOOOO OO*OO>OIO>O

i-t i-J « co' e»i co' i-< d' ii

t^t^cococo co co co to co co to

JCOC*'*Tti I4CD»QI

N%

?si§sss

a> IQ <-<
|282S
>ooo<

»«s-
3 (55 CM

> 1-1 QO a o gj <o «o t» t- TII u; qp-41 to 1-1 co?SSSHKlS£2':Nl fcSS e$a5^'*<oc£5
5CN CO C* d CO 41 «C»» CN CN i-t »H iH CO CO  

>t**ooooob<Ko>oc  * 1O TJ< 10 CO 1O  »" * «<

S§S?§22§

3 S sis

C8^o0a3o3o0a3t,   -_.,  

3 SSSSSSSSSS
CDCDCDCDCDCn



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
du

ct
 

an
ce

 
(K

X
10

' 
at

 2
5°

C
.)

Si
lic

a 
(S

iO
*)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

-M
.&

2"
ne

- 
si

tu
n 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
O

O

C
hl

o
 

ri
de

 
(C

i)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r

m
il

lio
n

T
on

s 
pe

r
ac

re
-

fo
ot

T
on

s

da
y

H
ar

dn
es

s 
as

 
C

aC
O

3

T
ot

al
N

on
- 

ca
r-

bo
n-

at
e

Pe
r

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 a

t 
Fo

rt
 T

ho
m

as
, A

ri
z.

 C
on

ti
nu

ed

Ju
ly

 9
, 1

1,
 2

8
..
..
..
..
..
..

.
Ju

ly
 1

0.
...

.. 
..
..
..
..
..
..

.
T

ii
lv

 1
4

Ju
ly

 1
7
..

  .
..
..
..
..
..
..

.
Ju

ly
 1

9,
 2

4,
 2

5
..
..
..
..
..
..

Ju
ly

 2
0.

...
. .

..
..
..
..
..
..

.
Ju

ly
 2

4.
...

. .
..
..
..
..
..
..

.
Ju

ly
 2

5
- 

 ..
. .

..
..
..
..
..

A
ug

. 1
..

. .
..

..
..

..
..

..
..
.

A
ug

. 
3

-
. 

  
 ..

..
 ..

..
..

.
A

ug
. 

7_
_ 
..
..
..
. 
..
..
..
..
 ..

A
ug

. 
8

..
. 

 .
..

..
..

..
..
..

A
ug

. 
11

.-
  
 .
..

..
..

..
..
..

A
us

. 
14

.. 
 
 .
..
..
. 
..
..
..
.

A
U

R
.1

6
   
 
 
 
.
.
.

A
ii

tr
 

94
A

ug
. 
2
5
- 
 
 .
..

..
..

..
..

..
A 

11
 or

 
9f

i

Se
pt

. 1
  
..
..
..
. .

..
..
..

..

Se
pt

. 7
. 
. 
..
..
..
..
..
. .

..

Se
pt

. 
12

...
 ..

..
..

..
..

..
..

.
g
^
P

*
- 

1<
J

Se
pt

. 1
8
  .

..
..

..
..

..
..

..
S

ep
t. 

2
2

..
..

..
..

..
..

..
..

..

O
ct

.l
..
. .
 
 ..

..
..
..
..
..

.
O

ct
. 2

..
..
 -

. 
..
..
..
..
..

O
ct

. 1
0
..

..
  .

..
..

..
..

..
.

O
ct

.- 
13

.. _
 ..

..
..

..
..

..
..

O
ct

. 
1
6
..
..
..
 ..

..
..

..
..

..
.

O
ct

. 1
7
..

..
..

..
 ..

..
..
..
..

.
O

ct
. 2

0
..
..
. .

..
..
..
..
..
..
.

O
ct

. 2
4

..
..

..
..

..
..

..
..

..
.

4
«

7

38
0

87
1

93
7

10
7

15
8

24
6 81

.2
32

1

f
tf

il

05
2

1,
00

0
03

6 40
.5

OR
 n

15
6 47

.2
09

 4
63

.1
18

7

50
0

A
Q

Q
7A

 
Q

63
.5

85
.6

37
0

15
6

10
1 80

 ?
41

1 78
.0

93
 i

27
5

39
9

32
4

36
6

41
3

48
4

18
6

39
0

47
7 60 10
4 42 17
1

49
8

47
2

R
O

Q

48
8 34 60 42 56 10
6 46 52 17
0 90 58 18
6

'6
2 62 12
8

15
3

21
4

23
2

50 15
4

16
1 14 30 10 50 15
6

17
7

IC
O

17
] 10 16 9.

2
14 27 11 10 61 22 12 73 15 16 43 63 40 63 76

60
7

1,
39

0
1,

44
0

25
8

40
1

12
5

44
9

1,
30

0
1,

44
0

1 
54

0
1 

39
0

' 
58 11
6 47 11
4

25
9

11
0

12
6

58
9

22
7

12
0

65
2 89 11
0

44
1

67
0

49
5

66
0

79
9

24
6 86 24
9

17
3

36
0

25
4

20
0 75 87 22
0

17
5

17
7

16
1

17
2

1
 C

ft

26
9

91
0

16
4

10
8

22
3

18
7

12
6

20
7

21
4

31
2

24
6

39
5

41
1

41
2

46
3

95
0

98
6

19
2

 2
58 11
6

14
7

Q
E

Q

1,
05

0
1.

10
0

1,
01

0 36 Q
A 38 7
0

17
2 04 01 19
8

14
4 94 44
9 65 28
2

43
7

32
4

43
2

53
4

1,
19

0
92

0
2,

53
0

2,
66

0
14

2
20

0
4 o

n 63 76
5

2,
46

0
2,

75
0

2 
90

0
2,

65
0 49 17
0

23
4 46 14
8 90 38
0

1,
36

0
2,

01
0

- 
86 71 15
0

40
8

33
5

39
5

14
2

1,
14

0

11
8

15
6

64
0

1,
02

0
75

0
86

5
1,

02
0

1.
23

0

1.
2

1.
5

8.
6

3.
5

1.
0

17 1.
5 .5 5.
7

2.
0

2.
0 .5 .5 1.
0

11

.2 2.
5

3.
4

1.
0

5.
0

8.
5

3.
0

4.
0

3.
0

8.
8

9 
n

4.
0

3.
0

3.
0

4.
0

2.
0

5.
0

4.
2

4.
0

2,
36

0
5,

46
0

5,
85

0

91
8

1,
46

0
48

2
1,

89
0

5,
34

0
5,

93
0

6,
36

0
5,

80
0

27
5

53
6

26
7

50
5

1,
08

0

45
6

51
5

2,
30

0
93

1

52
2

2,
57

0

46
0

53
9

1,
69

0
2,

47
0

1,
99

0

2,
60

0
3.

08
0

3.
21

7.
43

7.
96

1.
25

1.
99 .6
6

2 
57

7.
26

8.
06

8 
fi

4
7 

80 .3
7

.7
3

.3
6

.6
9

1.
47 .6
2

.7
0

3.
13

1.
27 .7
1

3.
50 .6
3

.7
3

2.
30

3.
36

2.
71

3.
54

4.
19

67
0

1,
61

0
1,

85
0

20
7

38
3

14
6

63
2

1,
71

0
1,

91
0

2 
08

0
1,

92
0

12
6

21
6

14
3

19
8

37
6

16
0

17
1

67
6

31
5

19
4

76
4

21
6

22
0

49
6

64
1

64
6

79
3

89
2 

>

46
8

1,
54

0
1,

65
0 65 88 0

46
8

1,
65

0
1,

83
0

1,
90

0
1,

78
0 0 84 2 45 15
5 0 36 51
3

13
2 40 66
0 46 45 24
1

44
0

32
2

45
6

55
4

66 65 63 73 69 65 61 62 62 62 61 50 54 42 56 60 60 62 65 61 57 65 47 54 66 69 62 64 66



O
ct

. 
2
6
_

  .
.
 
 
_
.
 
 

O
ct

. 
2
7
..
..
. 
 ..

 .
..
..
..
. 

.
O

ct
. 
3
1
..
..
..
. 
 .
. 

..
..

32
8

34
1

20
0

13
5

17
5

10
8

50 52 28

52
0

<t
l3

30
8

29
5

39
4

31
9

33
7

33
4

 t 
0

0

76
5

77
5

42
5

1.
0

2.
0

3.
0

1,
95

0
2,

05
0

1,
21

0

2.
65

2.
79

..
..

..
.

..
..
..
.

54
2

65
0

38
4

30
0

32
8

12
3

«f <V

G
ila

 R
iv

er
 a

bo
ve

 w
as

h 
1.

8 
m

ile
s 

be
lo

w
 F

or
t 

T
ho

m
as

, 
A

ri
z.

Ja
n.

 1
5,

 1
9

4
4

..
..
..
. 
 ..

.
F

eb
. 
1
8
..
..
..
.  
 . .

..
 ..

..
M

ar
. 
1
7

  .
..

..
..

..
..

..
..

A
pr

. 
14

.. 
..
..
..
..
..
..
..
..

M
ay

 5
. _

 _
 ..

..
 _

_
 ..

M
ay

 2
6 .

..
..

..
..

..
..

..
..

.

Ju
ne

 2
2,

 8
:0

6 
a.

 m
_-

.._
._

-
Ju

ne
 2

2,
 9

:0
6 

a.
 m

._
 ..

..
..

Ju
ne

 2
2,

 1
0:

04
 a

. m
.. 
_

 ..
Ju

ne
 2

2,
 1

1:
01

 a
. m

..
_
..
..
.

Ju
ne

 2
2,

 1
2 

m
_ 
_

 ..
. .

..
..

Ju
ne

 2
2,

 1
:0

1 
p.

 m
.. 

_
_

 ..
Ju

n
e 

22
, 2

 p
 m

_.
 .
-.

-.
.-

..
Ju

ne
 2

2,
 3

:0
2 

p.
 m

. .
..

..
..

Ju
ne

 2
2,

 4
:0

4 
p.

 m
- _

 ..
..

Ju
ne

 2
2,

 5
:0

8 
p.

 m
..
. .

..
..

Ju
n

e 
22

, 6
:0

5 
p.

 m
 ..

..
..
..

Ju
ne

 2
2,

 6
:5

5 
p.

 m
 _

 _
 -

Ju
ne

 2
2,

 7
:5

8 
p.

 m
_ 
_
_
 ..

Ju
ne

 2
2,

 9
 p

. m
..

..
. .

..
..

.
Ju

ne
 2

2,
 1

0:
01

 p
. m

. _
_

 .
Ju

ne
 2

2,
 1

1 
p.

 m
_-

-_
 _

 ..
Ju

ne
 2

2,
 1

1:
58

 p
. m

..
..
..
.

Ju
ne

 2
3,

 1
2:

59
 a

. m
. .

_
..

,-
Ju

ne
 2

3,
 2

 a
. 

m
.. 
_
_
_
_
 -

Ju
ne

 2
3,

 2
:5

9 
a.

 m
..
..
..
..

Ju
ne

 2
3,

 4
 a

. m
 _

 _
_
_
 ,.

Ju
ne

 2
3,

 5
 a

. m
 ..

..
..
..
..
.

Ju
ne

 2
3,

 6
 a

. m
..

 _
_

_
 ..

Ju
ne

 2
3,

 7
 a

. m
..
. .

 ..
..
..
.

Ju
ne

 2
3,

 8
 a

. 
m

..
. _

_
_
_

Ju
ne

 2
3,

 9
 a

. m
..
. _

_
_

 -
Ju

ne
 2

3,
 1

0 
a.

 m
 _

_
 ..

.,
.

Ju
ne

 2
3,

 1
1 

a.
 m

. _
_
_
 ..

Ju
ne

 2
3,

 1
2

m
..

 _
 ..

. _
Ju

ne
 2

3,
 1

 p
. m

..
. _

 _
_

 ..
Ju

ne
 2

3,
 2

 p
. m

- _
 ..

. .
..

Ju
ne

 2
3,

 3
 p

.m
. 
 -
..

..
, .

Ju
ne

 2
3,

 4
p.

 m
- _

 ..
..

..
Ju

ne
 2

3,
 5

 p
. m

 _
_
  
..

..
Ju

ne
 2

3,
 6

 p
. m

  
. _

_
 ..

Ju
ne

 2
3,

 7
 p

. m
 _

 ..
 ..

..
..

Ju
ne

 2
3,

 8
:1

0 
p.

 m
._

 .
..

..
.

Ju
ly

 1
8
..
..
. .

..
..

..
..

..
..

.
O

ct
. 2

7
..

..
..

..
..

..
..

..
..

.

T

28
8

55
8

60
0

74
7

68
8

72
1

89
6

93
2

93
2

93
2

93
2

94
7

94
7

04
7

95
0

95
3

(\
A

A

94
7

.9
47 91

3
93

5
92

7
Q

*>
Q

93
5

93
8

94
1

93
8

92
9

93
8

93
2

93
5

93
8

94
4

93
8

94
7

94
7

93
4

94
4

94
7

94
7

95
0

95
0

94
4

81
0

35
5

14
7

26
5

24
8

35
6

26
3

31
0

45
5,

44
8 46

8

45
2

45
2

38
7

16
8

41 86 04 11
8

10
9

11
1

16
4

16
3 16

2

16
0

16
1

11
7 56

44
5

87
0

0
0

8
1,

20
0

1,
13

0
1,

16
0

i 
4o

n

1,
53

0

1,
47

0

1,
52

0

1,
54

0

1,
34

0
55

8

38
5

44
7

33
5

39
9

21
4

32
8

21
4

18
4

25
1

20
9

20
0

41
6

34
1

27
6

59
9

68
5

84
8

77
9

81
6

1,
10

0

1,
10

0

1,
08

0

1,
11

0

1,
12

0

i 
ii

n
40

3

63
5

1,
37

0
1,

55
0

1,
97

0
1 

83
0

1,
87

0

2,
64

0
2,

64
0

2 
66

0
2,

67
0

2,
66

0
2,

69
0

2,
70

0
2

C
Q

A

9
 

7f
tf

i
9

 
fi

Q
ft

9
 

fi
fi

fl

2,
68

0
2,

66
0

2,
66

0
2

fif
in

2 
66

0
O

 
R

A
f\

2,
65

0
2,

63
0

2,
63

0
2,

63
0

2,
63

0
2,

62
0

2,
63

0
2,

 6
50

2,
63

0
2,

65
0

2,
65

0
2,

67
0

2,
69

0
2,

70
0

2,
68

0
2,

70
0

2.
70

0
2 

69
0

2 
70

0
2,

67
0

2,
01

0
Q

O
K

1.
1

1.
1

1.
1

1.
1

1.
1

5.
0

5.
0

4.
0

3.
0

1.
5

2.
5

1.
5

1.
0

1.
5

1.
5

1.
5

12 2.
0

2.
0

2.
0

1.
5

3
{\

1.
5

1,
74

0
3,

42
0

o 
7d

.n
4,

69
0

4,
22

0
4,

43
0

 5 
of

in

6,
03

0

5,
93

0

6,
02

0

6,
07

0

5,
20

0
2,

18
0

2.
37

4.
65

5.
09

6.
38

5.
74

6.
02

8.
11

8.
20

8.
06

8.
19

8.
26

7.
07

2.
96

53
6

1,
02

0
1,

01
0

1,
37

0
1,

10
0

1,
23

0

1,
81

0

1,
79

0

1,
83

0

1,
79

0

1,
79

0

1,
45

0
65

0

22
0

64
8

73
1

1,
05

0
92

9
Q

fi
l

1,
63

0

1,
64

0

1,
63

0

1,
61

0

1,
63

0

1,
11

0
37

0

64 65 68 66 69 67 64 65 64 65 65 67 65



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S 

IN
 C

O
L

O
R

A
D

O
 R

IV
E

R
 B

A
S

IN
 C

on
ti

n
u

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

pa
ft

s 
pe

r 
w

w
'K

io
n 

C
on

ti
nu

ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
6 

at
 2

5°
 

C
.)

Si
lic

a 
(S

iC
h)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
0<

)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

s)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
O

aC
O

j

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

' a
te

Pe
r

 
ce

nt
 

SO
r 

di
um

G
ila

 R
iv

er
 n

ea
r 

G
er

on
im

o,
 A

ri
z.

Oc
t.

 1
,3
, 
1
9
4
3
 
  
 
 
  

Oc
t.

 6
, 
9,

 1
3,
 1
5,
 2
0,

 2
2,
 2
6,
 

29
No
v.
 2
, 
5,
 1
2,
 1
6,
 1
9,

 2
7,

 3
0.

No
v.
 2
3
 
 .
..
..
..
..
..
..
..

De
c.

 7
, 

10
, 

17
, 
21
, 

24
, 
2
8
 

"H
OP

 
14

De
c.
31
--
-.
-~
 -
 
  
  

T
o
n
 

A.
 
7 

1 
1 

1 Q
44

.

Fe
b.

 1
-.
. 
 
  
  
  
 
  

Fe
b.

 4
-.
 .
 
  
  
 
 -
  

Fe
b.

 8
--
  
  
 ..

. .
..
..
  

Fe
b.

 1
0.
..
-.
..
. 
 
  
 
 -

Fe
b.

 1
1-
- 
 
  
  
  
  
 -

Fe
b.

 1
5.
..
..
..
..
..
..
. 
 
 .

Fe
b.

 1
8
-
.
.
.
 
 
 
 
 
.
.
 .

Fe
b.

 2
2.

. 
..
..
..
 .
..
..
..
..
.

Fe
b.

 2
5.

. 
 
  
 
  
 
  
 .

Fe
b.

 2
9.

..
..

  
 ..

..
.  
 

Ma
r.

 3
..
  
  
  
 ..

..
.  

Ma
r.

 7
 
 
 -
.
 
.
 
 
-

A/
fo
r 

in
Ma

r.
 1
4
-
 
 
 -
_
.
.
 
 

M
a
r
 
17

A/
fa
r 

91
Ma

r.
 2
4
 
 
 
  
 
 
  
 

Ma
r.

 2
8
 
 
 
  
 
.
.
_
 
.

Ma
r.
 3
1.

..
 .
..
..
..
 .
..
..
..
.

33
.5

55 55
.2

64 32 75 CO 99 85 80 C
O 32 90

12
4

50
1

41
5

36
5

4
7
0

36
9

38
3

30
5

60
0

24
1

30
2

33
6

41
4

29
0

33
6

35
1

32
3

41
7

39
0

<S
01

56
2

56
9

46
5

40
5

46
6

57
0

53
4

fi
lQ

60
7

65
2

63
4

67
0

66
8

20
7

19
6

1R
4

21
0

15
8

16
1

15
0

28
0

10
8

15
2

16
3

18
5

11
7

15
2 94 10
9

14
2

17
2

15
5

15
0

27
0

24
0

18
4

16
1

13
5

20
2

17
6

22
5

27
2

27
0

26
0

27
0

27
0

76 60 52 65 54 57 43 92 34 43 47 >M 40 4f
i

41 40 42 56 54 57 7Q 83 fi
S 56 65 80 81 94 91 10
0 96 10
3

10
0

81
9

66
5

56
6

78
2

59
1

60
4

48
4

96
2

38
1

46
9

52
8

67
1

46
6

54
2

48
5

58
8

51
6

67
3

63
7

62
7

91
4 

.
92
8

7«
8

67
6

80
7

96
6

89
9

1,
04
0

1,
01
0

1,
07
0

1,
03
0

1,
10

0
- 

1,
10
0

21
6

36
9

33
3

38
6

36
5

32
8

37
2

41
8

31
3

37
9

38
9

38
6

32
5

39
0

22
6

21
3

38
5

37
4

33
3

26
1

45
2

35
0

36
4

36
5

22
5

26
3

20
6

22
2

39
7

29
6

30
6

26
9

27
3

54
8

42
0

35
2

48
9

36
0

38
2

29
5

64
8

22
7

29
0

32
6

41
 fl

27
2

33
0

29
2

36
2

30
8

41
9

39
8

40
6

61
3

62
6

4«
3

42
3

51
5

63
0

59
8

70
5

68
6

73
0

70
7

75
6

75
1

23
4

1,
32
0

1,
02
0

86
0

1,
18
0

86
5

90
5

70
0

1,
52
0

52
5

68
0

77
0

99
5

65
0

76
5

68
5

85
0

71
5

97
5

92
5

94
5

1,
40
0

1,
43
0

1,
 I
SO 96
5

1,
16
0

1,
46
0

1,
37

0
1,

62
0

1,
57

0
1,
70
0

1,
63
0

1,
76
0

1,
75
0

1.
8

1.
6

1.
7

2.
0

4.
0

4.
0

3.
0

4.
5

4.
5

5.
0

4.
5

5.
0

5.
0

5.
0

4.
5

5.
0

5.
0

3.
0

3.
0

4.
0

5.
0

2.
5

3.
0

3.
0

2.
5

9.
5

2.
5

4.
0

3.
0

3.
5

3.
0

2.
5

3.
5

2.
5

2.
5

2.
5

4.
5

5.
0

4.
0

3.
5

3,
08

0
2,
55
0

2,
16
0

2,
92
0

2,
21
0

2,
28

0
1,
86
0

3,
71
0

1,
43
0

1,
83
0

2,
03

0
2;

 5
20

1,
71
0

2,
03

0

1,
71
0

2,
07
0

1,
92
0

2,
48

0
2,
34
0

2,
32

0
3,

50
0

3,
48

0
9,
81
0

2,
46
0

2,
80

0
3,

47
0

3,
23
0

3,
80
0

3,
83

0
4,
02
0

3,
88
0

4,
12

0
4,

 1
10

4.
19

3.
47

2.
94

3.
97

3.
01

3.
10

2.
53

5.
05

1.
94

2.
49

2.
76

3.
43

2.
33

2.
76

2.
33

2.
82

2.
61

3.
37

3.
18

3.
16

4.
76

4.
73

3.
89

3.
35

3.
81

4.
72

4.
39

5.
17

5.
21

5.
47

5.
28

5.
60

5.
59

82
9

73
6

62
4

79
2

61
6

63
6

55
2

1,
08
0

41
0

55
6

60
0

70
0

45
6

56
8

40
3

47
4

52
7

66
0

60
9

60
9

99
9

94
0

7"
6

63
2

(
V
U

83
3

77
2

0
4
8

1,
05
0

1,
08

0
1,
04
0

1,
10
0

1,
08
0

65
2

43
2

35
1

47
5

31
8

4
1
8

24
6

73
5

15
3

24
6

28
1

38
4

19
0

24
9

21
8

29
9

21
1

35
3

33
6

39
5

62
8

65
4

«
*

33
3

42
0

61
8

60
3

76
6

72
8

84
2

79
2

87
7

86
2

«a 66 68 68 67 69 66 67 65 AA Af
t

69 Off 72 73 68 69 69 69 67 68 ''
O

68 74 72 72 70 AS 68 68 69 69



COLORADO RIVER BASIN 261

 SSIogSSS SSg^Sg^g ggSggg 8

S8S62S,182 §§1111
rt -4 -4-4-H-4-4

b> o

i

1

I
  CO OO i-4 00 CN O> i-l OO 00 t~ «- OS N «- t- OS -H CO tO 00 CN O  *t^ io -H oo to oo oo to 25 o o> 1-4 ^ 10 o to to ifi * co co co co 
' ^ «5 cpu} uSuS ui u5 to to uS to to to to to <ototototdtd to

s
-«o«o loowo >o 'o>oo>oc

i  1  ITfTtl CN COWCOCOO

> . O CN JOOCN C 

1 iCN OOTli IT(!TI< -

'O'OOO'OWSO OOOOOOOkOO U3*QU3O*Q*O o

  CO -H CO >O CO -H C4 CO N CO  * CO CN Tli i-H CN CieN^HC'1 <N-4 -

 I^CN !tototoc^ to It^totototo to tototototot^ t>

; ; ;

i!E§5ga§ ggg§§lg§§ 1

1S3SSS33 1

joooQOQoo ooooooooo ®^S3®SS S

-^* i-H OO W i-H 1O CO W CO OS O CN CN *O CO !>  OS CO CO 00 Q i-H i-H

8

^

Hg
«~

oc
1-"

00<-H
1  < dto to

.

ds

1C

£

g

o: mtc

e? 
b>

SS£

e?
>OO> I-H

8g

COO

s

g

Q. Pi P. P. P. P. P. uuuui2i3l^

gg i?Egi

8% (NtOOS^

t>>>> g g g a
gig 333s

K

tc

I

b-
sr-

5 
a
:

s«~

E
a

01

?

^i

a
rHi 
CO - 
OS

5

^ CO C*
 ^b-t>

SS£
d oi P
3 CO rHococo
3 -HP

s
CN

I

to

!
U3

o

^

illli

i

s

s
s
CN

*

1
s

CO

!
>o

o

-"

urnm*

gaaaaaaa'-e
dftftftdftftfta

s
CO

5

s

i

CO ff

da
00

g

CN
oo
OS

5

CO

to

TH

0

0

^

cr.

£ 
a

3 °
*»l

a

s
$

s
0

CO

g|^|Sg5

3 a a e a a E

g

I

g

to

!
o 
c4

!5
t-

§11111
to
00

s

5
5

1

ggggs

£ aaa £

-HCNCO-*«00«^boO>a-H rt -H M CO  * 10 «R «^ 00 0> -H -4 -4 -H

^3333333 3"3 3"3"3"3" SS §5 S S SS S P S SS"?f SS SS~SS~Sf



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n

 p
ar

ts
 p

er
 m

il
li

o
n

 C
on

ti
nu

ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

J 
at

 2
5°

 
(C

)

Si
lic

a 
(S

i0
2)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

P
o

 
ta

s
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
O

*)

C
hl

o
 

ri
de

 
(0

1)

Fl
uo

- 
ri

de
 

(F
)

N
i-

 
tr

a'
e 

(N
O

s)

B
o-

 
ra

te
 

(8
0s

)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

a

T
ot

al
'N

on
- 

ca
r-

 
bo

n-
at

e

Pe
r

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 n

ea
r 

G
er

on
im

o,
 A

ri
z.

 C
on

ti
nu

ed

Ju
ne

 2
3,

 3
:3

0 
p.

 m
 ..

..
..
..

Ju
ly

 7
  
..

..
..

..
..

..
..

..
 -

J
u

ly
»

--
. 

 .
..
..
..
..
..
..

Ju
ly

 1
0

  -
 
  
 - 
 
 -
  

Ju
ly

 1
4

-.
-.

..
..

..
--

-.
.-

..
.

Ju
ly

 1
8

  .
..
..
..
..
..
..
..
.

Ju
ly

 2
0

  
 ..

..
..

..
..

..
..

.
Ju

ly
 2

4
 .
  
..
..
..
..
..
..

Ju
ly

 2
5
. 

 ..
..

..
..

..
..

..
.

Ju
ly

 2
7.

...
 ..

..
..

..
..

..
..

.

A
ug

. 1
.. 
..

..
..

 ..
..
..
..
..
.

A
ug

. 
11

. .
..
..
..
..
..
..
..
..

A
ug

. 
16

.  
 ..

..
..
..
..
..
..

A
ug

. 
2

2
.-

  .
..
..
..
..
..
..

A
ug

. 2
4.

. .
..
..
..
..
..
..
..
.

sep
t, 
i 

 ...
.:.

...
...

...
.

Se
pt

. 
7
 .
 ..

..
..
..
..
..
..
.

Se
pt

. 
12

...
  
 ..

..
..
..
..
..

Se
pt

. 
1

6
..

..
..

..
..

..
..

..
..

-

72
7

73
0

73
0

73
3

73
5

73
3

72
8

73
7

72
0

60
0

57
7

69
2

13
1

16
2

O
fi

Q 76
.2

34
4

68
7

7
1

ft

64
0 57

.7
14

2
1 

V
I

48
.3

95
.0

63
.0

23
9

64
5 77

.5
64

.2
8

7
 

Q

41
8

21
3

31
3

30
2

32
2

27
9

29
0

22
4

26
0

31
9 58 38 14
6

24
8

25
5

«X
JQ 36 80 40 56 12
6

A
A M 16
6

11
2

99 97 72 96 81 70 90 94 11 33 8.
7

42 96
*

96 8
0 9.

8
19 8.

7
13 32 7.

9

10 59 26

1,
25

0

1,
23

0

1,
23

0
97

9
97

3
1,

17
0

1,
20

0
9

fi
Q

'

4
3

1
12

1
£5

0

1,
12

0
1,

21
0

1,
03

0 74 19
0

A
Q

12
4

34
0

12
9

69
9

33
1

23
1

30
7

13
1

20
9

35
0

18
6

17
8

31
6

16
6

36
3

21
9

20
5 83 96 30
9

.2
22 18

2

15
4

17
4

27
3

21
1

17
1

12
6

27
2

82
8

81
0

61
4

78
5

73
7

64
7

75
2

76
0

19
9

28
6

12
5

37
9

76
1

79
6

68
5 42 12
8 42 86 22
3 90 10
2

47
3

21
6

1,
97

0
1,

97
0

1,
98

0
1,

98
0

1,
9 

0
1,

99
0

2,
00

0

1,
97

0
1,

53
0

1,
96

0
1,

51
0

1,
51

0
1,

87
0

1,
95

0
29

5
£4

0 60 82
5

1,
84

0
1,

95
0

1,
66

0 47 28
6

19
2 49 16
2 91 51
5

1,
30

0
1,

77
0 88 76 14
6

1,
12

0
46

0
78

5

1.
7

1.
7

1.
0 .9 .9 .9

1.
0

1.
0

3.
0

3.
0

1.
5

4.
5

5.
0

1.
0

18 2.
0

1.
5

7.
8

2.
5

4
.0 .5 .2 7.
1

2.
5

2.
5

4.
8 .5 5.
0

2.
0

12

2.
5

4.
0

4.
8

4.
8

4
.2

4.
5

4.
5

3.
5

4,
60

0

4,
58

0
3.

46
0

4,
4t

>0
3,

77
0

3,
52

0
4,

24
0

4,
48

0
93

2
1,

58
0

46
2

2,
05

0

4,
11

0
4,

36
0

3,
90

0
31

8
80

0

26
3

52
9

1,
38

0

44
8

53
0

2,
58

0
1,

29
0

6.
26

6.
23

4.
71

6.
07

5.
13

4.
79

5.
77

6.
09

1.
27

2.
15 .6
3

2.
79

5.
59

5.
93

5.
30 .4
3

1.
09 .3
6

.7
2

1.
88 .6
1

.7
2

3.
51

1.
75

1,
16

ft

1,
20

0
82

0
1,

09
0

1,
06

0
84

7
1,

02
0

1,
18

0
19

0
42

0
13

1
53

7

1,
01

0
1,

03
0

1,
06

0
13

0
27

8

13
5

19
4

44
6

14
2

17
6

65
7

38
6

97
1

95
4

71
2

92
3

77
0

69
4

87
3

92
4 54 12
2 0

36
9

94
6

95
2

80
7 0

12
8 10 51 22
2 0 36 55
4

16
4

70 69 72
  

71 67 71 71 69 76 69 67 69 71 72 68 55 60 58 62 64 61 70 60



Je
pt
. 

22
..

. .
..
..
..
..
..
..
..

O
c
t
.
2
 
  
  
 
 -
 
  
 

Oc
t.
 1
0
 
 -
-
-
-
-
-
-
-
-
-

Oc
t.
 1
6
-
 
 .
..
. 
-
  
  
 
 -

Oc
t.
 2
0
 
  
  
 
  
 
  

Oc
t.
 2
4
-
 
 -
.-

. 
..
. 
--

--
--

-
Oc
t.
 2
7
 
 
 
  
 
 . 
 
  

Oc
t.
 3
1
.
 
  
  
  
  
  

44
0 83
.6

10
9

31
6

38
4

43
1

48
0

55
1

40
0

24
7

20
4 66 70 12
6

15
7

18
7

25
0

25
1

20
2

13
0

6J 10 16 46 67 56 70 81 fi
n

33

71
3

10
7

14
5

51
4

75
0

60
8

76
5

91
6

61
7

36
9

22
1

o
n
e

22
9

18
2

34
3

44
7

34
5

39
0

32
3

48
1 73 94 33
7

40
7

52
1

62
6

40
8

23
0

1,
16

0

13
0

1
Q
9

76
5

1,
15
0

93
0

1,
18
0

1,
43

0
95

5
53

5

2.
0

4.
0

2.
0

4.
0

3.
0

4.
0

4.
0

1.
0

2.
0

4.
0

2,
73

0

47
1

63
0

1,
90
0

2.
72

0
2,

36
0

3,
01

0
3,
48
0

2,
44

0
1,

46
0

3.
71 86

2.
68

3.
70

3.
31

4.
09

4
7
3

3.
32

1.
99

76
8

18
1

24
0

50
4

66
8

69
7

01
2

96
0

75
0

46
0

58
 / 30 56 31
6

51
8

41
6

54
6

67
7

43
1

19
6

fi
t

56 57 69 71 65 65 67 64 64

G
ila

 R
iv

er
 1

 m
il

e,
b

el
ow

 G
oo

dw
in

 W
a 

h,
 n

ea
r 

G
er

on
im

o,
 A

ri
z.

Ja
n.

 1
5,

 1
94

4.
 -
-
-
-
-
-
-
-

F
eb

. 
18

 
 
 
  
 
 
 
 
-

M
ar

. 
1

7
.-

-.
--

-.
 -
--

--
--

-
A

pr
. 

1
4
..
..
..
  
 .
.
 
  
 
 .

A
pr

. 
1
4
  
 ..

..
  
 
 -
-
  
 

M
ay

 2
6 
 
 
  
 
 
 
.
-

O
ct

. 
2

7
  
 
  
  
  
  

29
4

52
7

54
8

63
9

59
9

60
1

63
4

51
3

49
9

39
7

 

14
7

17
2

24
0

21
8

25
4

20
2

26
6

21
1

16
2

18
6

43 39 73 80 93 85 86 86 61 56 58

47
6

46
1

65
2

85
1

91
6

1,
06

0
98

3
1,

00
0

1,
05

0

61
9

37
5

38
8

31
4

28
7

30
0

15
6

30
5

30
4

19
9

36
0

29
4

28
5

40
4

57
0

62
0

72
3

67
4

67
6

70
0

55
6

50
9

40
3

68
5

65
5

1,
28

0
1,

39
0

1,
67

0
1,

54
0

1,
56

0

1,
28

0
1,

38
0

94
5

3.
5

4.
0

5.
0

5.
0

2.
5

3.
0

3.
0

1.
5

1.
0

2.
0

2.
5

2.
0

4.
5

1,
83

0
1,

78
0

2,
42

0
3,

23
0

3,
38

0
3,

95
0

3,
69

0
3,

60
0

3,
89

0
3,

11
0

3,
13

0
2,

39
0

2.
49

2.
42

3.
29

4.
39 io
o

5.
37

5.
02

4.
90

5.
29

4.
28

4.
26

3.
25

T

54
2

52
8

65
1

89
9

87
3

1,
04

0
98

4
85

8
1,

02
0

77
8

63
5

70
2

24
0 

66
22

0 
66

33
3 

69
 

^
65

3 
67

 
«

61
6 

70
 

2
80

2 
69

 
£

73
8 

68
 

S
73

0 
72

 
£

76
8 

69
 

H
52

8 
70

 
O

47
2 

76
40

8 
66

 
W

G
ila

 R
iv

er
 V

i m
ile

 b
el

ow
 G

oo
dw

in
 W

as
h,

 n
ea

r 
G

er
on

im
o.

 A
ri

z.

Ma
r.

 1
7,
 1
94
4 
 _
 
 
 ..

. .
.

56
1

23
4

81
94

5
35

7
63

4
1,

43
0

2.
5

3,
50

0
4.
76

91
7

62
4

69

G
ila

 R
iv

er
 a

t 
G

er
on

im
o 

C
ro

ss
in

g,
 n

ea
r 

G
er

on
im

o 
A

ri
z.

N
ov

. 
9,

 1
9

4
3

  .
..

..
 -
  
 -

D
ec

. 
14

.-
  
  
 . 
 
 
  

Ja
n.

 1
5,

 1
9
4
4
.-

..
.-

-.
-.

..

F
eb

. 
18

-.
  
  
  
  
  
 .

M
ar

. 
1

7
..

..
.-

.  
 
 ..

. .
..

A
pr

. 
1
4
..
  
  
  
  
 ..

.

M
ay

 2
6
- 
 
 .
.
.
 
 
.
.
 

T
-j

ns
 2

7
  
  
  
 - 
-
-
-
-
-

Ju
ly

 1
7
  .

..
..

 .
..
 -
 
 ..

.

O
ct

. 
2
7
  
 
 
 
  
  
 -

--

32
2

42
4

28
9

29
3

38
3

49
2

51
4

56
8

55
7

56
3

43
5

43
4

30
8

41
1

40
0

38
3

13
6

17
8

14
0

14
7

16
0

22
6

20
7

0
0

0

20
4

01
 f

t

16
0

12
0

12
6

14
4

18
1

43 55 40 40 50 67 73 C
ft 79 74 "3 63 45 46 55

50
5

69
6

44
8

45
6

61
4

7
Q

7

86
0

Q
97 92
9

04
3

73
5

71
8

68
1

71
4

65
0

50
8

30
6

35
1

36
4

37
5

36
4

40
3

31
0

9f
i4

.

^2
12 oo
fi

I'-
Q

20
5

14
0

1
7

9

19
4

35
2

30
5

43
8

27
4

28
2

38
1

52
5

57
9

63
5

47
0

46
7

42
1

40
9

41
6

38
8

74
0

1,
02

0
64

0
66

0
88

0
1,

20
0

1,
31

0
1,

45
0

1,
44

0
1,

45
0

1,
10

0
1,

08
0

1,
00

0
1,

05
0

98
5

01
0

3.
0

2.
0

3.
5

5.
0

5.
0

3.
0

1.
5

2
ft

1.
0 .5 1.
5

2.
0

2.
0

1.
0 .5 1.
0

4.
5

1,
88

0
2,

56
0

1,
72

0
1,

76
0

2,
27

0
3,

02
0

3,
19

0
3,

46
0

3,
38

0
3,

41
0

*>, 
-57

f>
2

,8
'0

2,
34

0
2,

43
0

2,
35

0
2,

31
0

2.
56

3.
48

2.
34

2.
30

3.
09

4.
11

4.
34

4.
71

4.
60

4 
64

3.
 m

3.
51

3.
18

3.
30

3.
20

3.
14

51
6

67
0

51
4

63
2

60
5

84
0

81
6

90
8

83
4

82
8

W
8

61
8

48
4

49
6

64
8

67
8

26
6

38
2

21
6

22
4

30
6

60
0

66
2

60
2

66
0

61
4

44
4

46
0

38
0

36
4

39
0

38
9

68 60 65 65 60 67 70 fid 71 71 74 72 75 76 72 66



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
« 

at
 2

5°
 

C
.)

Si
lic

a 
(S

iO
j)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(B
O

O

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
O

i)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 a

t 
B

la
ck

 P
oi

n
t,

 A
ri

z.

O
ct

. 
1,

3,
 1

9
4
3
  .

- 
 
 
 
 

O
ct

. 6
, 9

, 1
3,

 1
5,

 2
0,

 2
2,

 2
6,

 2
9.

N
ov

. 
2,

 5
, 1

2,
 1

6,
 1

9,
 2

7,
 3

0.
.

N
ov

. 
9
 
 
 
 ..

.  
 
 
  _

N
ov

. 
2
3
. 
  
 
  
  
  

D
ec

.3
, 7

,1
0,

 1
7,

21
, 2

4,
 2

8,
31

.
D

ec
. 

14
.  
  
 
 
 -
- 
 
 
 .

Ja
n

. 4
, 7

, 1
1,

 1
8,

 2
1,

 2
5,

 2
8,

 
19

44

F
eb

. 1
,4

, 8
, 1

1,
 1

5,
 2

2,
 2

5,
 2

9.
F

eb
. 
1
8
..
..
..
 .
..
  
 .
..

.
M

ar
. 3

, 7
, 1

0,
 1

4,
 2

1,
 2

4,
 2

8,
 

3
1
 
 
 
 
 
 
 
 

M
ar

. 
1

7
  
  
  
  
  

A
pr

. 
4,

 7
, 1

1,
 1

8,
 2

1,
 2

5,
 2

8.
.

A
pr

. 
1
4
..
..
  
 ..

. .
..
..
. .

M
ay

 2
,, 

9,
 1

2,
 1

6, 
19

, 2
3,

 3
0.

M
ay

 2
6.

.. 
..
. .

.  
 ..

..
 ..

.
Ju

ne
 2

, 6
, 9

, 1
3,

 2
0,

 2
7
..
..
..

Ju
ly

 4
,7

, 1
0-

11
, 1

4,
 2

2,
 2

7-
 -

T
n
li

r 
0
 

94

Ju
ly

 1
8.

. .
..

..
  
..
..
..
.

Ju
ly

 2
0,

 2
5

..
. 
 .  
 
  

A
ug

. 1
,4

,2
9
..
. 
  .

..
..

.
A

ug
. 8

. 
  
 
  
 
  
  

A
ug

. 
11

, 2
1-

22
, 2

4
  
. 

A
ug

. 
10

, 1
5-

17
, 2

6
  
 
  

S
ep

t. 
1,

5,
12

,2
2

S
ep

t. 
6-

7,
 1

8,
 3

0
  -

  
 
 

S
ep

t. 
9

,1
5
..
..
..
. .

..
 ..

. -
.-

O
ct

. 
1

,3
0

.-
  
 
 
 .
..
.  

O
ct

. 
6,

 1
0,

 1
3,

 1
7,

 2
0,

 2
4,

31
..

O
ct

. 
2
7
  
  
 
  
 
  
 

43
.5

67
.5

95
.7

67
.3

38
.5

24
.7

13
.8

4.
42

12
0

4.
1f

t
0

7
9

32
3

42
4

34
5

28
1

O
O

K

28
6

36
1

48
5

48
6

51
6

52
8

56
1

54
1

57
1

56
9

47
4

43
3

32
3

62
8

27
8

If
U

36
3

37
6 64

.1
14

0
35

8 76
.0

15
6

10
4

35
0

37
6

'

16
3

1
4

8

14
4

18
3

14
4

13
4

13
4

14
2

12
8

21
4

13
7

20
4

16
5

23
0

18
4

22
7

22
2

16
1

16
4

11
8

30
2

11
4 42 12
8

13
9

16
0

57 52 42 56 52 37 40 39 51 67 70 75 75 79 73 81 78 60 55 36 S
fi 28 11 43 42 58

69
5

60
3

51
9

68
5

56
1

44
4

48
6

44
5

60
0

78
7

85
0

86
1

90
1

92
3

90
9

93
2

93
2

77
9

71
3

53
5

1,
00

0
46

1
- 

17
0

59
6

61
3

59
1

23
0

28
2

33
6

34
6

31
7

36
0

35
4

36
2

27
6

36
5

12
0

29
2

11
7

27
4

15
5

25
3

21
4

14
9

23
2

21
8

19
3

24
1

19
4

20
2

28
7

44
7

37
7

31
2

43
5

34
7

26
8

29
1

27
5

37
2

51
9

64
7

57
7

59
4

62
3

58
8

63
4

62
6

V
\d

45
4

34
9

72
7

27
0

12
4

37
3

38
8

38
8

22
0

1,
06

0
on

n
76

0
1,

02
0

82
5

62
0

68
0

63
5

86
0

1,
19

0

1,
28

0
1,

31
0

1,
39

0
1,

44
0

1,
41

0
1,

46
0

1,
47

0
1,

20
0

1,
08

0
76

0
1,

66
0

68
0

13
4

87
5

91
0 65 25
5

89
5

10
4

32
0

18
2

84
5

91
0

1.
6

1.
8

1.
4

1.
4

2.
2

1.
4

1.
4

1.
5

1.
3

1.
6

3.
0

3.
0

3.
0

1.
5

4,
5

4.
0

5.
0

4.
0

4.
5

2.
5

2.
5

1.
5

2.
0

1.
5

2.
5 .5 .5 1.
5

1.
0

6.
3

7.
4

4.
5 .8 8.
8 .5 1.
0

4.
5

3.
2

2.
0

4.
0

4.
5

2.
0

1.
5

2,
54

0
2,

22
0

1,
94

0
2,

55
0

2,
09

0
1,

68
0

1,
81

0
1,

72
0

2,
16

0
2,

96
0

2,
95

0
3,

17
0

2,
19

0
3,

43
0

3,
26

0
3,

46
0

3,
43

0
2,

78
0

2,
58

0
1 

Qn
n

3,
89

0
I, 

am 60
2

2,
12

0
2,

19
0

2,
26

0

3.
45

3.
02

2.
64

3.
47

2.
84

2.
28

2.
46

2.
34

2.
92

4.
03

4.
01

4.
31

4.
34

4.
66

4.
42

4.
71

4.
66

3.
78

3.
51

2.
58

5.
29

2.
24 .8
2

2.
88

2.
98

3.
06

fi
d.

9

58
4

53
2

68
7

57
4

48
6

49
9

51
5

52
9

si
n

63
0

81
8

72
0

89
9

75
9

90
0

87
4

fid
s

63
6

A
d9

1,
11

0
4n

o
15

0

49
6

52
0

63
8

45
3

O
R

O

25
6

d
fU 31

4
19

1

20
9

21
8

30
3

51
0

53
2

57
8

62
5

67
4

63
2

69
2

69
9

52
6

44
A

0
0
1

Q
O

Q

3
4
9 0

33
8

35
4

40
3

70 69 fif
i

68 fia 66 fi
» 65 71 75 70 73 69 7
9 69 70 7
9 71 7
9 66 71 71 72 72 67



G
ila

 R
iv

er
 a

t 
C

al
va

, A
ri

z.

O
ct

. 6
, 9

, 1
3,

 1
7,

23
,2

6,
30

, 
1

9
4
3
..

..
..

..
  
 . 
 
 .
 
.

N
ov

. 
5,

 1
6,

 1
9,

 2
7

. 
  

 
N

ov
. 
9

  
 
 
 -
 
-
-
 
-

N
ov

. 
2
3
  
 
 -
-.

- 
 
 
 -
-

D
ec

. 
3,

 7
, 

17
, 2

4,
 2

8
  

  
-

r)o
r>

 
14

Ja
n.

 4
, 7

, 1
8,

 2
5,

 2
8,

 1
94

4.
 -

F
eb

. 
4,

 8
, 

15
, 2

5.
.  
 ..

. .
.

Fe
b.

 l
&

_.
 .
..
..
..
..
..
..
. 
-

M
ar

. 
3,

 7
, 1

4,
 2

4,
 2

8
-.

. 

A
pr

. 
4,

 7
, 

18
, 2

5,
 2

8
  -

  
A

pr
. 
1
4
..
. 
  
 
 
  
 

M
ay

 5
  
..
..
..
 .
..
..
..
 

M
ay

 9
, 

16
, 

19
, 2

3,
 3

0
..
  

-
M

ay
 2

6 
 
 
 
 
  
 
  

Ju
ly

 1
9-

20
, 2

5.
  
 
 . 
 
  

A
ug

. 
10

-1
1,

 1
5,

 1
7,

 2
0,

 2
4,

 
2
6
  
 
 
 
 
 
 
 

S
ep

t. 
5
,1

2
-.

.  
 
  
 
 
 -

S
ep

t. 
6-

7,
 2

6,
 2

9
..
  
..
. .

.
S

ep
t. 

9,
 1

8
-.

.  
  
  
  

O
ct

. 
6,

 1
3,

 1
7,

 2
4
..

..
..

..
..

O
ct

. 
2

7
..

..
..

..
. .

..
..
..
..
.

39
.4

70
.2

94
.3

70
.1

42
.9

38
9

38
4

35
0

39
3

32
4

27
4

30
2

27
3

38
1

42
8

47
4

50
1

51
0

52
1

53
9

51
8

55
1

53
8

12
6 85

.0
3Q

5 64
.4

11
0

31
1

43
5

15
9

14
4

15
0

15
0

13
3

12
0

12
6

12
3

12
3

16
8

13
4

20
3

17
2

20
2

20
6

18
2

21
0

19
0 44 20
0

54 53 47 53 47 36 41 37 53 59 67 73 72 74 74 66 73 72 10 62

63
2

63
1

56
8

64
4

51
5

44
fi

49
2

43
4

64
0

70
7

81
9

89
1

87
0

85
2

86
7

89
7

89
9

87
3

12
9

67
4

21
6

26
5

32
1

26
7

31
5

32
3

30
9

33
0

22
2

30
3

10
5

26
9

13
4

22
4

19
9

15
8

19
5

13
1

24
0

9O
9

40
0

38
4

33
8

39
0

30
8

25
7

29
0

25
1

38
7

43
5

50
2

52
9

53
3

53
7

54
3

51
6

53
6

47
6 72 43
4

99
0

94
5

84
0

97
0.

75
5

62
5

70
5

61
5

94
0

1,
06

0
1,

26
0

1 
9Q

n

1,
38

0
1,

36
0

1,
40

0
1,

42
0

1,
46

0
1 

46
0

'l9
0

11
0

93
0 64 19
0

74
0

1,
08

0

1.
6

1.
4

1.
4

2.
2

1 
S

1.
4

3.
0

1.
0

3.
0 .5 3.
5

3.
5

4.
0

4.
0

2.
5

3.
0

2.
5

1.
0

1.
6. .5 .5 1.
0 .5 1.
0

2.
0

1.
0

4.
5

3.
0

3.
5

3.
2

2.
0

3.
0

2,
34

0
2,

29
0

2,
10

0
2,

34
0

1,
92

0
1,

65
0

1,
81

0
1,

63
0

2,
26

0
2,

58
0

2,
84

0
3,

05
0

3,
10

0
3,

14
0

3,
19

0
3,

16
0

3,
27

0
3,

14
0

48
7

9 
An

n

3.
18

3.
11

3.
18

2.
61

2 
CM

2
J.

fi

3.
07

3.
51

3.
86

4.
15

4.
22

4.
27

4.
34

4.
30

d
 

9
7

.6
6

3.
54

61
9

57
8

56
8

59
2

52
6

44
8

48
3

46
9

52
5

66
2

61
0

80
6

72
5

80
8

81
8

72
6

82
4

77
0

15
1

75
4

44
2

36
0

1
(U 37
4

26
8

1R
3

23
0

18
8

34
3

41
4

47
4

K
Sf

i

61
5

62
5

65
5

59
6

66
4 0

51
0

fi
Q 70 69 70 68 68 69 67 73 70 74 69 72 70

 
§

70
 

g
.7

3 
»

70
 

£
71

 
SH

..
.-

 
§

65
 

g m Id̂

66
 

W £
Sa

n 
Fr

an
ci

sc
o 

R
iv

er
 2

 m
ile

s 
ab

ov
e 

C
lif

to
n,

 A
ri

z.

Ja
n.

 1
0,

 1
94

4.
.-

  
 .
..
..
..

A
ug

. 
1
 
 
 
  
 
 ..

. .
..
 _

N
ov

. 
I.

..
.  
 
 
 
 
  
 
 .

54
.7

 
63

.7
57

.6

44
 

48
 

49

12
 

14
 

12

58
 

68
 

59

20
4 

21
3 

21
1

17
 

21
 

16

70
 

92 77

0.
8 .8

0.
2 .2 .5

0.
4 .2

30
2 

34
8 

31
8

0.
41

 
.4

7 
.4

3

16
0 

17
8 

17
2

0 3 0

44
 

46
 

43

S
an

 F
ra

nc
is

co
 R

iv
er

 a
t 

C
li

ft
on

, 
A

ri
z.

Ja
n.

 1
0,

 1
9
1
4
.-

  
  
 

A
ug

. 
1.

 .
..

..
..

..
..

..
..

..
.

N
ov

. 
1
..
..
..
. .

..
..
..
..
..
.

60
 

25
 

50

11
6 

12
6 99

.5

72
 

76
 

65

13
 

17
 

12

15
6 

16
1 

12
8

20
6 

21
3 

21
1

19
 

23 17

27
0 

29
0 

21
0

0.
8 

1.
2 

1.
0

0.
5 .2
 

1.
0

0.
6 .6
 

.5

63
3 

67
3 

53
8

0.
86

 
.9

2 
.7

3

23
3 

26
0 

21
2

64
 

85
 

38

59 57
 

57

to



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

-C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
« 

at
 2

5°
 

C
.)

Si
lic

a
rsi

'o
2)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
O

O

C
hl

o
 

ri
de

(C
l)

Fl
uo

- 
ri

de
'(

F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
O

,)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

j

T
ot

al

N
on

- 
ca

r-
 

bo
n-

 
at

e

Pe
r-

 
ce

nt
 

so
 

di
um

to C
i 

O
S

B
lu

e 
R

iv
er

 a
bo

ve
 J

ua
n 

M
ill

er
 C

re
ek

, n
ea

r 
C

lif
to

n,
 A

ri
z.

Ju
ne

 2
5,

 1
94

4-
...

. .
..

..
..

3.
3

64
.1

61
20

44
22

7
22

85
3.

2
34

4
0.

47
23

4
48

29

E
ag

le
 C

re
ek

 a
t 

P
he

lp
s-

D
od

ge
 p

um
pi

ng
 p

la
nt

, 
ne

ar
 M

or
en

ci
, 

A
ri

z.

O
ct

. 
1-

10
, 
1

9
4

3
..
..
..
..
..
.

O
ct

. 
11

, 1
4-

18
...

.. 
..
..
..
.

N
ov

. 
1
-1

0
-.

--
-.

.-
..
..
..
..

N
ov

. 
1

1
-2

0
--

-.
..

..
-.

-.
..

.

D
ec

. 
1-

10
.. 
..
..
..
..
..
..
 ..

D
ec

. 2
1-

31
.-

  
  
 
 
 
 

Ja
n.

 1
-1

0,
 1

94
4_

 .
..
..
..
..
.

Ja
n.

 1
1
-2

0
..

..
.-

..
.-

. 
..

Ja
n.

 2
1
-
2
9
  
. 
  
  
 

F
eb

. 
9-

10
--

  
 
  
 
 
_

Fe
b.

 1
1-

20
--

  
 
 
  
 
 

F
eb

. 2
1
-2

9
..
..
..
. 
 ..

..
.

M
ar

. 
1
-1

0
- 

 ..
..
..
..
..
..

M
ar

. 
11

-2
0.

.  
 ..

. .
..
..
..

M
ar

. 
2

1
-3

1
  

  
 
i
  
 

A
pr

. 
1

-1
0

..
..

..
..

..
. 

 .
A

pr
. 

11
-1

9.
.  
 
 
  
 
  

4.
6

46
.9

 
47

.7
 

45
.7

 
45

.2
 

47
.4

 
47

.0
 

46
.8

 
46

.0
 

45
.9

45
.8

 
46

.2
 

46
.9

 
46

.0
45

.6
 

45
.1

45
.4

 
46

.3
 

46
.2

 
46

.8
 

46
.3

 
51

.8

48
 

50
 

42
 

42
 

46
 

46
 

45
 

46
 

43 42
 

41
 

46 47
 

45 46
 

47
 

47
 

47
 

48

0.
05

 
.0

7 
.0

4 
.0

3 
.0

4 
.0

4 
.0

4 
.0

5 
.0

5

.0
5 

.0
5 

.0
8

.0
3 

.0
4

.0
3 

.0
3 

.0
3 

.0
4 

.0
3

44
 

44
 

43
 

44
 

44
 

44
 

44
 

43
 

43 44
 

44
 

44
 

44
 

44
 

43 43
 

44
 

44
 

44
 

43
 

43

20
 

20
 

20
 

20
 

20
 

20
 

20
 

19
 

20 20
 

20
 

20
 

22
 

20
 

20 20
 

19
 

20
 

20
 

20
 

21

31 31 29
 

29
 

29
 

29
 

29 28
 

29
 

30
a

26
 

26 27
 

28
 

28
 

29
 

28
 3

4.
9 

4.
3 

5.
0 

4.
9 

3.
2 

3.
0 

2.
9 

2.
5 

4.
3

3.
8 

4.
0 

3.
6 

0 
4
.6

 
4.

2

4.
0 

4.
0 

4.
2 

4
.2

 
4.

6 
9

25
9 

25
6 

25
0 

25
6 

25
5 

25
7 

25
3 

25
3 

25
4

25
7 

25
2 

25
8 

26
6 

25
4 

25
4

25
6 

25
4 

26
2 

25
5 

25
4 

25
2

8.
6 

9.
2 

12
 9.
2 

8 
5 

8.
1 

8.
6 

9.
3 

9.
5

9.
1 

10
 

10
 9.
5 

8.
5 

8.
5

8.
5 

8.
4 

8.
6 

8.
6 

8.
3 

13

27
 

29 11
 

28
 

27
 

27
 

26
 

25 26
 

26
 

29
 

26
 

25
 

25 26
 

26
 

27
 

27
 

28
 

39

0
.5

 
.6 .6

 
.5

 
.5

 
.5

 
.5

 
.5

 
.6 .5

 
.5

 
.5

 
.5

 
.6

 
.5 .5

 
.5

 
.5

 
.5

 
.5

0.
2 .2
 

6.
9 

1.
0 .6
 

.2
 

.2
 

.1
 

1.
0 .4
 

.1
 

1.
5-

 
.1

 
.2

 
.2 .4

 
.2

 
.2

 
.6

 
.1

 
4.

5

0.
2 .2
 

.2
 

.4
 

.4
 

.4
 

.4
 

.4
 

.4 .2
 

.2
 

.0
 

.0
 

.0
 

.0 .0
 

.0
 

.0
 

.0
 

.0
 

1.
5

31
2 

31
4 

31
5 

30
3 

30
5 

30
3 

30
2 

30
0 

30
0

30
0 

29
9 

31
2 

26
3 

30
1 

29
8

30
2 

30
2 

30
9 

30
7 

30
6 

28
4

0.
42

 
.4

3 
.4

3 
.4

1 
.4

1 
.4

1 
.4

1 
.4

1 
.4

1

.4
1 

.4
1 

.4
2 

.3
6 

.4
1 

.4
1

.4
1 

.4
1 

.4
2 

.4
2 

.4
2 

.3
9

19
2 

19
2 

19
0 

19
2 

19
2 

19
2 

19
2 

18
5 

19
0

19
2 

19
2 

19
2 

20
0 

19
2 

19
0

19
0 

18
8 

19
2 

19
2 

19
0 

19
4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26
 

26
 

27
 

24 24
 

24
 

24
 

26
 

  2
4 24
 

24
 

26
 

24
 

22
 

22 23
 

24
 

24 24
 

24
 

30

S
an

 S
im

on
 C

re
ek

 a
t m

ou
th

, 
ne

ar
 S

ol
om

on
sv

ill
e,

 A
ri

z.

M
ay

 1
, 1

94
4.

...
.. 

. .
..

..
. .

10
2

60
14

13
7 1

22
3

61
18

2
2
.0

56
6

.7
7

20
7

26
69



N
ov

. 
4,

 1
9

4
3

  
 . 
 
  
 .

T£
 

N
ov

. 
2
5
..

..
..

..
..

..
..

..
2
 

D
ec

. 
1
3
-.

-.
- 
 
 .
..

..
..

..
J*

 
Ja

n.
 1

3,
 1

9
4
4
.-

  
  _

 .
g
 

F
eb

. 
1
4
. 
. 
 
 
 .
 
 
 
 

T
 

M
ar

. 
1
5
..
..
. .

..
..

..
..

..
..

M
ay

 2
4
..
..
..
 -

  
.

M
 

Ju
ne

 2
1_

- _
 . .

..
..
..
..
..
.

o°
 

O
ct

. 
2

8
-
  

 ..
..
..
 .
..
..
.

O
ct

. 
3

0
  
  
..

..
 .
..

..
. 
..

94
.3

10
3

15
1

14
7

12
2

28
0

31
6

23
3

31
9

30
9

11
3

11
4

12
4

40
4

59
52

6
26

0

15
5

17
2

26
5

26
2

20
8

55
0

58
5

43
0-

58
5

60
0

19
4

20
2

22
1,

72
0

2.
34

47
4

43
68

A
sh

 C
re

ek
 a

t 
m

ou
th

, 
ne

ar
 P

im
a,

 A
ri

z.

N
ov

. 
4,

 1
9

4
3

.-
- 
 
 
 ..

. -
N

ov
. 
2
5
  
 
 
  
 
  
 
  

D
ec

. 
13

.. 
 
  
 
 
 
 .
..

..
.

Ja
n

. 
13

, 
1
9
4
4
  
  
 
 

F
eb

. 
1
4
..
. 
 ..

..
..
..
. 
..
.

M
ar

. 
15

...
 .
..

..
..

..
 .
..
..
.

A
pr

. 
1
2
--

- 
 
 -
-
 
 
 
.

M
a
y
3
  
 
  
  
  
  
 .

M
ay

 2
4

..
..

..
. .

..
..
..
..
..

Ju
ne

 2
, 

7,
 1

4
..
.  
 .
..
..
..

1.
4

24
4

13
7

15
6

30
9

14
4

31
7

31
9

31
5

32
5

30
9

30
3

10
3 89

.0

76 68 57 14

33 19 38 34

4! 2, 6 62

8 4 18 !8 ..
..

..
.

49
1

34
7

49
6

38
6

18
5

10
9

26
7

26
3

46
0

24
4

28
0

61
0

25
0

63
5

62
0

66
5

66
5

65
5

63
0

17
4

14
8

1.
5

_ 
16 7.

4

25 28
4.

0

1,
44

0

90
8

1,
91

0
1,

81
0

1.
96

1.
23

2.
60

2.
46

32
5

24
8

29
8

17
5

0 0 0 0

74 69 82 89

8

C
ot

to
nw

oo
d 

W
as

h 
at

 P
im

a,
 A

ri
z.

No
v.
 4

. 
19
43
..
. .

..
..

..
..

..
No
v.
 2
5 
.
 
 
 
 
 
 .
..

..
.

De
c.

 1
3.
-.
. 
  
 .
..
-.

Ja
n.
 1

, 
19

44
..

..
..

 .
..
..
..
 .

Fe
b.

 1
4
 
 
  
  
  
 
  

Oc
t.
 3
0
.
 
 
 
 ..

..
..

..
..

 _

89
.5

90
.3

90
.7

99
.5

13
8 86
.5

83
.4

69
.7

14
7

15
0

14
5

16
6

23
4

14
3

13
4

10
6

M
at

th
ew

s 
W

as
h 

ne
ar

 G
le

nb
ar

, 
A

ri
z.

Au
g.

 8
, 
19

44
..

  
  
 i 
 
 
 

16
9

24
7.

6
34

6 1
32
9

16
8

27
5

1.
9

6.
2

99
1

1.
35

01
0

89
fc

O



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S 

IN
 C

O
L

O
R

A
D

O
 R

IV
E

R
 B

A
S

IN
 C

on
ti

n
u

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

pa
rt

s 
pe

r 
m

il
li

o
n

 C
on

ti
nu

ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
» 

at
 2

5°
 

C
.)

Si
lic

a 
(S

iO
i)

Ir
ou

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
0

4)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

i)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

1 
ns

 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

a

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

0
0 I O

M
ar

kh
am

 W
as

h 
at

 m
ou

th
, n

ea
r 

E
de

n.
 A

ri
z.

O
ct

. 
28

, 
19

43
.. 
_
..
..
_
. 
..

14
2

.
25

5

B
la

ck
 R

oc
k 

W
as

h 
at

 B
la

ck
 R

oc
k,

 n
ea

r 
Fo

rt
 T

ho
m

as
. 

A
ri

z.

M
ar

. 
26

, 1
9
4
4
..
..
..
..
..
..
.

9.
9

17
28

2.
5

0.
2

27
0

B
la

ck
 R

oc
k 

W
as

h 
at

 m
ou

th
, a

t 
Fo

rt
 T

ho
m

as
, 

A
ri

z.

N
ov

. 
26

, 
19

43
. 

.-
_
..
._

..
.

D
ec

. 
16

...
  
  
  
  
  

Ja
n.

 1
4,

 1
9
4
4
..
..
..
..
..
..
..

F
eb

. 
1
5
  
 ..

..
..

..
..

..
..

M
ar

. 
16

...
 .
..

..
..

..
..

..
..

A
pr

. 
L3

. _
_
 ..

..
..
..
..
..
..

M
ay

 4
..
. .

 ..
..
..
..
..
..
. .

.
M

ay
 2

5.
. .

  
 -
._

. 
 ..

..
 .

O
ct

. 2
6.

.. 
..

..
..

..
..

..
..

..

26
3

19
8

38
7

33
4

1,
47

0
1,

51
0

74
8

45
8 47

.8

20
1

15
2

81
6

62 49 31
0

5! 5
2,

3

..
..

..
..

::::
::

16 10

34
1

35
3

21
5

36
0

32
3

1,
74

0

54
5

39
5

96
5

76
0

4,
50

0
4,

55
0

2,
06

0
1.

05
0 40

5.
0

6.
8

2.
5

2,
34

0
1,

98
0

9,
78

0

3.
18

2.
69

13
.3

75
6

58
1

3,
31

0

47
7

29
2

3,
14

0

63 66 60

G
oo

dw
in

 W
as

h 
at

 m
ou

th
 n

ea
r 

G
er

on
im

o,
 A

ri
z.

No
v.

 9
, 
19
43
  
..

..
..

..
..

.
De

c.
 1
4.

..
  
..

..
..

..
..

..
.

Ja
n.
 1

5,
 1
94
4.
..
..
..
..
..
..

Fe
b.

 1
8
 
 ..

..
..
. .

..
..

..
..

18
6

19
8

13
9

26
7

35
5-

38
0

25
5

54
5



COLORADO RIVER BASIN 269

s

01

§

>

KiS

II

OO OS

c> '

00 O

1OO

CNCN

^H CO 
CD 10

IS

-S§ 

r>co

coco

oo r-
rttN

May W.......... ......... 

June 19.. ________

., s- l

s

5

1

i

S

G

>
09

§

CC 
CC 
£M

s

0

c

i

3

o

s

«
s

o

1

iQ

 * O!do ^

. i£>

8

s

rt

t-

2 s

W D

a S3

oo" c» 

,-T -c 

|g'Sci

3̂«

So

1
Cf. 

f»

1

5

8
00

c3

»

(N

s

0

1O

S '

2

g

s

s

to

CO

OS

ro

t»

s
KO 
r-"

I

s

a

1

o

1

O

gsss

5

OS

8

 
2.

CO

g

$

s

8

i
o

to

CO

i
8

*

s

0>

°

OSTll

f-H CO 1C t^
OO>O>'-

*»;

2 c 2

2JKg,
-J >  Ci ,J_Q
o o ® 9 o>



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S 

IN
 C

O
L

O
R

A
D

O
 R

IV
E

R
 B

A
SI

N
-C

on
ti

nn
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
« 

at
 2

5°
 

C
.)

Si
lic

a 
<S

iO
s)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
a)

Su
l-

 
fa

te
 

(S
O

i)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

to 3

Sm
it

hy
ill

e 
C

an
al

 w
as

te
w

ay
 n

ea
r 

T
ha

tc
he

r,
 A

ri
z.

Oc
t.
 4
, 
7,
 1
1,

 1
4,

 1
8,

 2
1,
 2
5,

O
Q
 

1 
0
4
3

No
v.
 1
,8
, 
11
,1
5,
 1

8,
 2
2,
29
.

No
v.

 4
..
.^
..
..
 .
..
..
..
..
 -.

N
o
v
.
 2
5.
..
 .
..
..
..
..
 .
--
..
.

De
c.

 2
, 
6,

 9
, 
16

, 
20

, 
23

, 
27

, 
30

..
. _
_
 
 
 
 
  
 
 
 .

Ja
n.

 3
, 
6,
 1
0,

17
, 

20
, 
24
,2
7,
 

31
,1
94
4.
. 
 
  
 
  
 
 
 .

Fe
b.
 2

, 
7,
11
,1
7-
. 
- 
 
 

Ma
r.

 1
5
 
 
  
 
  
 
 
 -

Ap
r.

 1
2.
. 
 
  
  
  
  
 -

M
a
y
 2
4
.
-
-
.
-
 
 -
--
--
-

Oc
t.

 3
0.
..
. 

.  
 
 . 
 
 
  

12
.4

17
.6

28
.6 8.
6

95
.8

10
0
n
o
 
o

98
.5

97
.0

0
9
 
9

97
.4

95
.7

12
5

11
3

19
2

32
5

18
9

9f
iQ 80
.1

60 64 60 60 64 64 72 68 95 72 78 52

17 16 15 13 16 16 20 18 26 20 29 44 12

11
9

12
9

12
9

12
4

13
1

12
2

18
4

15
1

30
1

16
8

28
7

36
9

11
0

23
3

23
7

24
1

23
6

24
9

24
3

30
0

27
4

40
6

26
0

31
8

53
8

20
5

59 61 60 60 64 65 95 79 15
1 88 15
4

21
9 50

15
8

17
6

15
6

16
6

16
0

15
1

16
9

15
8

22
0

18
6

35
5

22
8

35
5

50
5

14
0

1.
6

1.
8

2.
5

1.
5

,

1.
5

5.
0

1.
5

2.
0

4.
0

3.
0

11 1.
5

19 38 2.
0

2.
5 .1

53
0

56
4

54
6

52
9

56
8

54
7

74
5

64
0

1,
14
0

70
6

1,
08
0

1,
61

0
46

7

0.
72 .7
7

.7
4

.7
2

.7
7

.7
4

1.
01 .8
7

1.
55 Qf
i

1.
47

2.
19 RA

22
0

22
6

21
1

20
3

22
6

22
6

26
2

24
4

34
4

26
2

31
4

61
0

18
0

28 32 14 10 22 26 16 19 12 48 52 16
8 12

K
A 62 57 57 56 54 61 57 66 58 67 57 57

U
ni

on
 C

an
al

 n
ea

r 
T

ha
tc

he
r,

 A
ri

z.

Oc
t.
 4
, 

7,
 1
1,
14
, 
18

,2
1,

25
, 

28
, 
19
43
--
  
 -
-
-
-
-
-
-
-

N
o
v
.
 1
,4

,8
, 
11
,1
5,
 1
8,

22
, 

25
,2
9.
. 
 
 
  
  
 
 - 
 

De
c.

 2
, 

6,
 9
, 
13

, 
16

, 
20

, 
23
, 

27
 
30

Ja
n.

' £
 6~

, 
10

, 
13

, 
17
, 
20

, 
24

, 
28

,3
1,
19
44
- 
 
 
  
 
 

Fe
b.

 3
, 
7,
10
, 
H-

. 
--

--
--

34
.0

31
.9

31
.4

0
0
 
f

88
.3

91
 4

85
.9

85
.1

03
.0

59
15 15

11
8

9
9
7

23
S

53 54

15
0

15
8

i4
n

14
3

15
7

1.
5

0.
5

i.
b

o.
i

51
5

51
3

0.
70 .7
4

20
8

11
5

22
55 55

U
ni

on
 C

an
al

 D
iy

er
si

on
 a

lo
ng

 R
ay

 L
an

e 
ne

ar
 T

ha
tc

he
r,

 A
ri

z.

N
ov

. 
15

, 1
9

4
3

  
  
..

..
..

O
ct

. 
4,

 1
1,

14
, 1

8
..
..
. .

..
..

D
ec

 9
 

13

95
.2

11
9 85

.5
..
..
..
.

20
6

13
9

=



D
od

ge
-N

ev
ad

a 
C

an
al

 a
t 

he
ad

in
g,

 n
ea

r 
Pi

m
a,

 A
ri

z.

N
ov

. 
25

, 
1
9
4
3
-.

. 
 .
..
..
.

A
pr

. 
1
2
,1

9
4
4
..
..
..
..
..
.

M
ay

 2
4.

 _
_

 . 
_
 . 
_
 -
-.

..
O

ct
. 

2
8
..
..
..
 .
..
..
. 
-
-
.
-

O
ct

. 
3

0
..

. 
 .
..
..
..
..
..
. .

13
0

16
9

21
9

25
5 93

.9

73 89 52 78 56

19 25 35 40 14

18
6

9d
fi

36
4

41
9

12
6

29
6

34
2

34
2

9
9

4

G3 12
8

19
7

23
0 65

23
0

31
5

d<
^

53
0

15
4

1.
0

2.
5

7.
1

3.
5

4.
0

74
8

97
d

1,
24

0
1,

47
0

52
9

1.
02

1.
69

2.
00 .7
2

26
0

32
5

27
4

35
9

19
8

18 44 60 78 14

61 62 74 72 58

D
od

ge
-N

ev
ad

a 
C

an
al

 w
as

te
 w

ay
 n

ea
r 

P
im

a,
 A

ri
z.

N
ov

. 
4,

19
43

, 
12

:5
0 

p
.m

..

N
ov

. 
25

 
 
 

. 
.
.
.
.
.

D
ec

. 
1
3
..
. .

..
..

..
..

..
..

 ..

Ja
n.

 1
3,

 1
94

4.
.. 
..
..
..
..
..
.

F
eb

. 
14

_.
 .
..

..
..

..
..

..
..

M
ar

. 
15

, 1
0:

40
 a

. 
m

..
..
..
 .

A
p

r.
1

2
..

 .
..
..
..
..
..
..
..

M
ay

 3
. .

..
..

..
..

..
..

..
..

.
M

ay
 2

4
..
..
..
..
..
. 

..
..
..

O
ct

. 2
8,

 .
..
..
..
..
..
..
..
..
.

O
ct

. 
3

0
..

..
..

 . 
..
..
..
 .
..
..
.

11
0

10
1

  
13

3
12

3

11
2

13
1

24
3

24
2

18
9

26
2

28
6

14
7 97

.5

19
0

17
4

23
4

21
6

19
2

22
6

47
5

48
0

35
5

52
5

59
5

26
5

16
4

D
od

ge
-N

ev
ad

a 
C

an
al

 n
ea

r 
G

le
nb

ar
, A

ri
z.

O
ct

. 
1,

 5
, 8

, 1
2,

 1
5,

 1
9,

 2
2,

 
25

, 3
0,

 1
94

3.
.. 
..
..
..
..
. 

.
N

ov
. 

1,
5,

8,
 1

2,
15

,1
9,

22
, 

2
5
,3

0
.-

--
--

.-
.-

..
..
..

D
ec

. 2
, 7

, 1
0,

 1
3,

 1
7,

 2
1,

 2
4,

 
2

8
,3

1
..

  
 ..

. 
..

..
..

..
..

Ja
n

. 
4,

 7
,1

1,
14

,1
8,

21
,2

5,
 

2
8
,1

9
4
4
--

..
  
..
  
..

F
eb

. 
1,

4,
 8

, 
11

, 
15

, 
18

, 
22

.
M

ar
. 

10
, 

14
, 1

7,
 2

1,
 3

1
..

 
A

pr
. 

3,
 7

, 2
0,

 2
4,

 2
7

  
  

.
M

ay
 8

, 1
1,

15
, 
1
8
..
..
..
..
.

Ju
ne

 2
, 5

,2
2
,2

6
-.

  
 
 .
..

.
S

ep
t. 

1,
4,

 1
2,

 2
2,

 2
9
-.

. 

12
.5

15
.5

11
.8 8.
8

6.
47

9.
15

3.
44

3.
03

20
2

18
1

13
4

11
6

15
7

25
2

27
3

36
8

46
9

33
8

11
7

69 78 48 70 66

17 24 31 28 21

9O
A

24
2

43
1

71
5

94
8

26
3

33
6

24
2

28
3

26
1

22
0

12
7

21
1

29
3

35
3

45
5

38
0

24
0

20
8

28
5

55
0

61
5

93
0

1,
24

0
86

0
23

0

2.
0

 2
.3

3.
1

3.
9

2.
5

4.
5

5.
0

5.
0

7.
1

0.
5

9 
n

1.
5

4.
2

1,
01

0

92
8

l,4
fi

n

2,
17

0
2,

75
0

1.
37

1.
26 i.a
o

2.
95

3.
74

24
2

29
3

24
8

29
0

25
1

26 18 49 75 70

73 64 80 84 89



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

pa
rt

s 
pe

r 
m

il
li

o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

» 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
i)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
a)

Su
l-

 
fa

te
 

(8
0
0

C
hl

o
 

ri
de (C
l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

.)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al

N
on

- 
ca

r-
 

bo
n-

 
at

e

P
er

- 
ce

nt
 

so
 

di
um

C
nr

tis
 C

an
al

 a
t h

ea
di

ng
, n

ea
r 

Pi
m

a,
 A

ri
z.

N
ov

. 
25

, 1
9
4
3
..
..
. 
  
 -

F
eb

. 
14

, 1
94

4.
.. 
 
 ..

..
..
.

M
ar

. 
1

5
..

..
..

..
..

..
..

..
..

A
pr

: 
12

.. 
..

..
..

..
..

..
..

..
M

ay
3

-.
_

..
 ..

..
..
 ..

..
..
..

Ju
ne

 2
1.

. _
_

 ..
..

 _
 . .

..
.

O
ct

. 
2
8
..
..
..
..
..
..
..
..
..
.

14
8

15
8

27
9

24
8

29
5

31
1

29
5

15
5

74 10
2

10
5

1<
U 60

20 35 34 35 36

22
8

49
5

40
5

55
7

55
1

32
7

50
4

48
4

58
4

46
1

11
4

24
8

20
7

26
8

26
0

26
6

28
0

56
5

47
0

61
5

60
0

59
5

28
0

2
.0

16 8
.6

11 9.
8

86
5

1,
70

0
1,

47
0

1,
86

0
1,

74
0

1 
18

2.
31

2.
00

2.
53

2.
37

26
6

39
8

40
2

40
4

29
8

0 0 5 0 0

65 73 69 75 80

C
ur

tis
 C

an
al

 w
as

te
w

ay
 n

ea
r 

P
im

a,
 A

ri
z.

No
v.
 4
, 
19
43
..
..
..
 .
..

..
. 
..

No
v.
 2
5.

..
..

..
..

..
..

..
..

:
De
c.
 1
3.

..
..

..
..

..
..

..
..

..
Ja

n.
 1
3,
 1
94
4.
..
..
..
..
  
 -

Fe
b.
 1
4.
. 
..

..
..

..
 .
..
..
..
.

Ap
r.

 1
2.

..
..

..
..

 .
..
..
. 
.-

Oc
t.
 2
8.
..
..
  
..
..
..
..
..
.

"*

17
4

15
6

16
3

13
3

14
9

25
3

16
1

32
0

27
5

29
0

23
4

25
6

48
0

29
5

C
ur

tis
 C

an
al

 n
ea

r 
G

le
nb

ar
, 

A
ri

z.

O
ct

. 
1,

 5
, 

8,
 1

2,
 1

5,
 1

9,
 2

2,
 

2
5
,2

7
,1

9
4
3
  
  
  

N
o
v
. 

1,
 5

, 8
, 

12
, 

15
, 

19
, 2

2,
 

-
2

3
,
3

0
-
-
 
 
 
 
-
 

D
ec

. 
3,

 7
, 9

, 
11

, 
13

, 2
0,

 2
3,

 
27

 
31

Ja
n
. 

3,
 6

, 
17

, 
20

, 
27

, 
31

, 
19

44
F

eb
. 

3,
 7

, 
10

,2
1,

24
, 
2
8
.-

-
M

ar
. 

2,
 6

, 
9,

 1
3,

 1
6,

 2
0,

 2
2,

 
27

 
30

A
p

r'
 3

, 
7,

 1
0,

 1
3,

 1
7,

 2
0,

 2
4,

 
2

7
.
.
 
 
 
 
 
 
 
 
 

U
o

13
.7

17
.1

it
 i

15
.9

24
3

16
6

16
4

14
6

18
2

25
9

24
0

82 88 50 28

o
o 25 35 32

24
7

29
0

47
5

44
4

35
5

38
7

34
6

27
5

12
1

14
9

23
6

21
9

47
5

29
5

29
0

27
0

33
5

54
0

60
0

1.
9

2
.3

2
.3

3.
9

5.
0

6.
4

5.
2

0
.5 1.
5

3.
8

94
7

1,
08

0

1,
52

0

1,
37

0

1 
9
0

1.
47

2.
07

1.
86

29
9

32
2

26
9

20
2

8 5 0 0

64 66 79 83



M
ay

 1
, 4

, 8
, 1

1,
 1

5,
 1

8,
 2

0,
 

22
,2

9-
--

  
 
 
 
 
 

Ju
ne

 2
, 

12
, 

16
, 3

0.
 .
..

..
..

.

Ju
ne

 1
9,

 2
2,

 2
6
_
  .
 
 
 
 _

S
ep

t. 
1,

4,
 1

1,
22

- _
 ..

..
.

Se
pt

. 7
, 1

8,
25

-. 
_
_
 .  
  

8.
46

3.
17

33
6

47
3

9Q
7

57
7

28
0 69

.9

52 60 16 72

23 58 35 64

66
7

92
4

59
0

1,
17

0

37
5

25
0

34
6

27
8

36
8

67
9

27
2

91
1

9
64

0
1,

00
2

62
5

1,
27

0
58

5

F
or

t 
T

ho
m

as
 C

on
so

lid
at

ed
 C

an
al

 a
t 

he
ad

in
g,

 n
ea

r 
G

le
nb

ar
, 

A
ri

z.

2,
6 .1 2.
3

2.
0

5.
9

15 15 8.
0

3.
2

4.
8

4.
8

1,
99

0
2,
90
0

1,
73
0

3,
63
0

2.
71

3.
94

2.
35

4.
94

22
4

38
8

18
4

44
2

0
18
3 0

21
4

87 84 87 85

No
v.
 4
, 
19

43
  

  
 
 
 T
 

No
v.

 2
5
 
 -
 
 
 
 
 
 
  

Ma
r.
 1

5,
 1
94
4 
  
  
 
 

Ap
r.
 1
2-

..
  
 
  
 
 
 
  

M
a
y
3
-
 
 
 
 _
_
 ..

..
..
.

18
0

21
5

35
7

35
3

32
5

80 88 10
6

26 25 45 45

28
1

35
7

64
3

63
1

33
8

38
0

52
2

46
6

15
8

19
1

38
4

37
7

33
5

41
5

75
0

74
0

70
0

3.
0

3.
5

5.
0

4.
0

1,
05

0
1,

27
0

2,
21

0
2,
13
0

1.
43

1.
73

3.
01

2.
90

30
6

32
2

49
2

45
0

29 11
' 

64 68

67 71 74 75

F
or

t 
T

ho
m

as
 C

on
so

lid
at

ed
 C

an
al

 n
ea

r 
G

le
nb

ar
, 

A
ri

z.

O
ct

. 
1,

 2
, 

5,
 8

, 
12

, 
15

, 
19

, 
2
2
,2

5
,2

9
,1

9
4
3
  
  
 
 

N
ov

. 
1,

 8
, 

12
, 

15
, 

19
, 

22
, 

2
5
,3

0
..
. 
  
  
  
 

D
ec

. 
2,

 7
, 

10
, 

13
, 

17
, 

21
, 

2
4
,2

8
,3

1
  

  
  

 
Ja

n.
 4

, 7
, 1

1,
 1

3,
 1

8,
 2

1,
 2

5,
 

28
, 

19
44

.. 
 
 
 
 .
..
..
..
.

F
eb

. 
1,

 4
, 8

, 
11

, 
15

, 
18

, 2
2,

 
2
5
,2

9
.-

.  
 
 
  
 
 
 
 

M
ar

. 
3,

 7
, 

10
, 

14
, 

17
, 

21
, 

2
4
,2

8
,3

1
  

  
 
 
  
 

A
pr

. 2
, 7

, 1
0,

 1
3,

 1
7,

 2
0,

 2
4,

 
2
7
. 
  
 
 
 
 
 
 
 
 

M
ay

 1
, 4

, 8
, 

11
, 

15
, 1

8,
 2

2,
 

2
5

,2
9

--
.  
 
 
 
 
 
 
 

Ju
n

e 
2,

 5
, 9

, 
12

, 
16

, 1
9,

 2
2,

 
2
6
,3

0
-
. 
  
  
  
-

Ju
ly

 3
, 7

, 1
0,

 1
4,

 1
7,

21
,2

8,
 

31

A
ug

. 
7
. 
  
..
..
..
..
..
..
..

A
ug

. 
10

, 
11

, 2
1,

 2
4,

 2
5
  

A.
US

. 
14

, 
16

-1
8,

 -
>

A.
. .
..
..
.

34
.0

46
.5

66
.8

45
.1

14
.1

12
.3

6.
26

1.
16

19
7

22
0

22
5

18
1

24
7

35
2

33
6

33
9

37
2

30
0

11
4

37
6 59

.6
19

O

2/
8 81

.8

95 96 60 49 48 37 48 51 39 51

28 29 43 43 41 44 35 14 8.
7

13

35
5

42
3

66
6

64
2

72
0

72
7

55
2

18
2 78 1°
S

39
2

40
6

35
2

29
0

32
4

28
5

29
4

19
3

7.4
3

19
1

22
2

37
4

37
5

37
2

42
6

33
4

12
1 44 14
0

39
0

42
5

45
0

36
0

50
0

77
0

75
0

84
5

83
0

63
0

15
2

81
0 67 IS
O

59
5

10
4

2.
1

2.
2

2.
2

2.
2

1.
8

1.
2

1.
3

4.
5

5.
0

4.
3

3.
9

5.
0

2.
0

7.
0 .2 1.
5

5.
5

2.
5

3.
5

3.
2

2.
0

4.
5

1,
29

0

1,
48

0

2,
09

0

2,
01

0

2,
19

0

2,
21

0

1,
74

0
66

5

33
4

70
8

1.
75

2.
01

2.
84

2.
73

2.
98

3.
01

2.
37 .9
0

.4
5

.9
5

35
2

35
8

32
6

30
0

28
8

27
4

26
4

18
5

13
4

17
7

30 26 38 62 22 40 41 0 0 0

69 72 82 82 84 85 82 68 56 71

to S3



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 p

ar
ts

 p
er

 m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

« 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
j)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
OU

)

C
hl

o
 

ri
de

(0
1)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
Pe

.[
 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

»

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

Fo
rt

 T
ho

m
as

 C
on

so
lid

at
ed

 C
an

al
 u

pp
er

 w
as

te
 w

ay
, n

ea
r 

E
de

n,
 A

ri
z.

D
ec

. 
16

, 
1

9
4

3
..

..
..

..
..

. 
.

Ja
n

. 
14

, 
19

44
-.

.. 
..
..
..
..
.

F
eb

. 
15

, 
9:

30
 a

. m
. _

__
__

__
F

eb
. 

15
, 

11
:0

5 
a.

m
. .

..
..
.

18
6 

17
0 

26
2 

23
3

36
0

32
8 

52
5 

45
5

F
or

t 
T

ho
m

as
 C

on
so

li
da

te
d 

C
an

al
 l

ow
er

 w
as

te
w

ay
, 

ne
ar

 E
de

n,
 A

ri
z.

N
ov

. 
5,

 1
9
4
3
..
..
..
..
..
..
.

N
ov

. 
26

_.
. .

.-
--

..
. .

..
..
..

D
ec

. 
16

. .
..
..
..
 .
..
..
..
..
.

Ja
n.

 1
4,

 1
94

4.
. .

..
..
._

_
..
.

M
ar

. 
16

.. 
__

__
__

_ 
__

_.
._

__
M

ay
 4

. _
 ..

 _
_
 .
..

. .
..

..
O

ct
. 
2
6

..
..

..
..

..
..

..
..

..
.

17
0 

20
3 

17
6 

17
6 

32
3 

43
8 

17
9

.

32
5 

42
5 

33
0 

33
0 

70
0 

99
5 

38
0

Fo
rt

 T
ho

m
as

 C
on

so
lid

at
ed

 C
an

al
 a

t 
Fo

rt
 T

ho
m

as
. A

ri
z.

O
ct

. 
5,

 8
, 

12
, 

15
, 

25
, 

29
, 

1
9

4
3

..
-.

-.
 .
..
..
..
 ..

..
..

N
ov

. 
1,

4-
5,

 8
, 

12
, 

15
, 

19
, 

22
, 2

6,
 2

9
..

..
..

..
..

..
..

.
D

ec
. 

3,
 6

,9
, 

13
, 1

7,
 2

0,
23

, 
2
7
,3

1
--

.-
..
..
..
..
..
-.

.
Ja

n
. 3

, 6
, 

10
, 1

7,
 2

0,
 2

3,
 2

7,
 

31
, 

19
44

. .
..
..
. 

..
..
..
..

F
eb

. 
28

.. 
..
..
..
..
..
..
..
..

M
ar

. 
16

,2
2,

 2
7

,3
0

  
. 

A
pr

. 
3,

 7
, 

24
...

 ..
..
..
..
 

.
M

ay
s.

 1
8,

 2
2
..
..
..
..
..
..

M
ay

 1
9

-2
0

..
..

..
..

..
..

..
Ju

ne
 9

, 
12

, 
16

, 
2
2
..
. .

..
..
.

A
ug

. 
11

,1
4,

 1
7,

 2
1
,2

4
..

..
.

S
ep

t. 
7
,1

8
-.

..
-.

..
. 

..
..

S
ep

t. 
11

,1
5,

 2
2
..
.  
 
 ..

.

14
.1

16
.9

7.
83

5.
85

23
4

20
7

20
1

14
7

14
6

34
5

30
8

37
3

89
4

42
1 78

.2
68

.5
20

1

90 94 50 47 41
0 42 44

27

9Q 45 45 18
0 44 9.

5

33
0

39
6

60
6

70
7

1,
43

0
83

3
11

3

37
2

40
2

17
3

31
6

29
0

23
4

28
7

20
7

17
4

20
4

38
2

39
2

1,
18

0
44

4 71

47
0

40
0

38
5

27
6

47
0

30
8

68
0

68
0

84
0

2,
42

0
98

5
10

4 82 42
0

2.
1

2.
2

2.
2

1.
1

2.
6

1.
4

5.
0

5.
0

3.
5

58 5.
4

1.
5

2.
0

2.
0

1.
5

1.
0

7.
0

1,
21

0

i 
dr

ift

1,
93

0

2,
18

0
5,

79
0

9 
"."

in
44

6

1.
65

1.
90

2.
62

2.
96

7.
87

3.
40 .6
1

33
6

35
4

31
0

30
2

1,
76

0
28

6
14

9

32 24 50 64
1,

57
0 51 0

68 71 81 84 64 86 62



C
ol

vi
n-

Jo
ne

s 
C

an
al

 n
ea

r 
F

or
t 

T
ho

m
as

, 
A

ri
z.

A
pr

. 
10

, 1
3,

 1
7,

 2
0,

 2
2,

 2
4,

M
ay

 1
,4

, 8
, 

11
,1

5,
 1

8,
20

, 
2
5
..
..
..
..
..
..
..
..
..
..
..

A
ug

. 
11

,1
4,

 2
1
..

..
..

..
..

55
0

64
7 62

.6

14
8 

22
6

86
 

10
5

94
3 

1,
06

0

14
5 

20
4

62
0 

73
3

1,
42

0

1,
68

0 82

1.
8 

2.
1

3.
0 

1.
5

4.
0 

2.
0

3,
29

0 

3,
91

0

4.
47

 

5.
32

72
3 

99
6

60
4 

82
8

74
 

70

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
on

C
ol

or
ad

o 
R

iv
er

 a
bo

ve
 E

ag
le

 R
iv

er
. 

D
ot

se
ro

. 
C

ol
o.

O
ct

. 
2,

 1
9
4
3
..
..
..
 .
..
..
..
. 

.
Ja

n
. 

22
, 

19
44

. .
..

..
..

..
 ..

.
M

ar
. 
2

3
..
..
..
..
. 
..
..
..
..

.
M

ay
8

. _
 . 

 _
__

__
  
 
 _

-

2.
00

 
2.

10
 

1.
90

 
2.

10

0.
90

 
.9

0 
.9

0 
1.

07

0.
90

 
1.

44
 

1.
27

 
.3

1

1.
84

 
2.

08
 

1.
97

 
2.

02

1.
25

 
1.

17
 

1.
25

 
1.

10

0.
71

 
1.

18
 

.8
5 

.3
4

0.
00 .0

1 on .0
2

24 8 
8

9 
S

1 E
ag

le
 R

iv
er

. 
3.

5 
m

il
es

 a
bo

ve
 P

an
d

o
. 

ne
ar

 T
en

ne
ss

ee
 P

as
s,

 C
ol

o.
 

> o
M

ay
8,

 1
9

4
4

..
.-

..
--

.-
..
..

0.
33

0.
17

0.
05

0.
43

0.
12

0.
00

0.
00

o
9 

H M <
 

E
ag

le
 R

iv
er

 a
t 

R
ed

 C
lif

f,
 C

ol
o.

 
H W

0.
90

0.
75

0.
03

1.
38

0.
25

0.
00

0.
05

2 
j£* F

fi
(H

E
ag

le
 R

iv
er

 a
t 

W
ol

co
tt

, 
C

ol
o.

 
%

M
ay

S,
 1

9
4
4
..

..
..

..
..

..
.

1.
55

0.
80

0.
63

1.
31

1.
02

0.
62

0.
03

21

E
ag

le
 R

iv
er

 a
t 

G
yp

su
m

, 
C

ol
o.

O
ct

. 
2,

 1
9
4
3
. 

 ..
 .
..

..
..

 ..
Ja

n
. 

22
, 

19
44

1.
...

. .
..
..
..
.

Ja
n

. 
2
2
2
..
..
..
..
..
..
..
..
..

Ja
n

. 
22

 3
. .
..
..
..
. 
 ..

..
..

M
ar

. 
23

 i_
. .
  
_

  
 _

  .
..

M
ar

. 
23

2.
.. 
..
..
..
..
..
..

..
M

ar
. 

23
 «

...
 ..

..
..

..
..

..
..

5.
99

2.
06

2.
33

2.
95

 
3.

23
 

3.
34

 
3.

47
 

2.
95

 
3.

31
 

3.
31

5.
45

 
5.

91
 

4.
93

 
4.

16
 

5.
39

 
5.

27
 

4.
16

1.
95

 
3.

92
 

1.
78

 
.1

4 
3.

50
 

2.
43

 
.1

4

/

0.
03

22

Se
e 

fo
ot

no
te

s 
on

 p
. 2

79
.



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

  C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
ill

io
n  
 C

on
ti

nu
ed

fc
O

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

» 
at

 2
6°

 
C

.)

Si
lic

a 
(S

iO
,)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
O

i)

C
hl

o
 

ri
de

 
(C

D

\ Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

s)

B
o-

 
ra

te
 

(B
O

a)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

i

T
ot

al
N

on
- 

ca
r

 
bo

n-
 

at
e

P
er

 
ce

nt
 

so
 

di
um

E
ag

le
 R

ir
er

 n
ea

r 
G

yp
su

m
, 

C
ol

o.

M
ay

8,
 1

9
4
4
..
..
..
..
..
..
..

3.
19

1.
32

0.
78

2.
05

2.
50

0.
71

0.
03

15
 

*
 

O "9
 

H
om

es
te

ad
 C

re
ek

 n
ea

r 
R

ed
 C

lif
f, 

C
ol

o.
GO

T
U

la
-r

r 
O

 
1

Q
A

A
0.

25
0.

23
0.

33
0.

00
3 >^

B
ru

sh
 C

re
ek

 n
ea

r 
E

ag
le

, C
ol

o.
 

§

M
ay

S,
 1

9
4

4
..

..
..

..
..

..
..

5.
99

2.
22

1.
36

2.
90

5.
45

1.
18

0.
04

"
1

G
yp

su
m

 C
re

ek
 a

t 
G

yp
su

m
, C

ol
o.

 
u &

M
ay

S,
 1

9
4
4
..
..
..
..
..
..
..

M
ay

S 
..

 .
..

..
._

.-
 .

5.
84

 
8.

09
1.

81
 

2.
71

0.
01

 
.5

3
3.

16
 

3.
36

4.
50

7.
87

0.
00

 
.0

6
0.

04

N
*

'  
S Ilk.

R
iv

ul
et

, c
on

si
st

in
g 

of
 se

ep
ag

e,
 f

lo
w

in
g 

in
to

 E
ag

le
 R

ir
er

, a
t 

G
yp

su
m

, 
C

ol
o.

M
ay

S,
 1

9
4

4
..

..
..

..
..

 _
 .

14
.3

2
7.

24
3.

52
5.

02
19

.7
6

0.
28

0.
02

14

Sa
n 

Ju
an

 R
ir

er
 a

bo
re

 P
ag

os
a 

Sp
ri

ng
s,

 C
ol

o.

"
M

av
 9

9 
TQ

44
...

...
...

.
0.

38
0.

30
0.

54
0.

10
0.

00
0.

00



COLORADO RIVER BASIN 277

Scooo
CO COO)

*
0 0

0125



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o

n
 C

on
ti

nu
ed

bo

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

« 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
j)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(S
0<

)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

-
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

a)

B
o-

 
ra

te
 

(B
O

a)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

j

T
ot

al
.

N
on

- 
ca

r
 

bo
n-

- 
at

e

Pe
r

 
ce

nt
 

so
 

di
um

« > 
B

ri
gh

t A
ng

el
 C

re
ek

 n
ea

r 
G

ra
nd

 C
an

yo
n,

 A
ri

z.

N
ov

. 
18

, 
1

9
4

3
  .

.-
.-

-.
..
 .

D
ec

. 1
6
..
-
-
  -

--
--

--
-

Ja
n.

 2
9,

 1
9
4
4
..
-.

..
.-

..
-.

Fe
b.

 1
5.

. -
--

--
--

--
--

--
--

M
ar

. 
1

6
  

  
 
 
  
  

A
pr

. 
1
7
--

- 
 
  
 
 
 
  

M
ay

 1
5.

--
  
 -
--

--
--

--
Ju

ne
 1

5.
.-

-  
 
 _

_
 ..

..
..

Ju
ly

 1
5
  -
 
 .
 
.
.
 
.
.

A
ug

. 
16

.  
 .
 
  
 
 
 ..

. _
Se

pt
. 
1

6
  
 
  
 
  
  

2.
00

2.
05

2.
00

1.
73

1.
73

1.
81

0.
23 .2

8
3.

64
3.

67
3.

67
3.

72
3.

59
3.

28
2.

00
1.

97
3.

47
3.

34
3.

74

0.
16 1Q

0.
13 .1
7

0.
02 .0
2

0.
01 .0
1

6 
«

7 
0 M GO C^

:::
:::

 
g >> Q H 3

W
ill

ia
m

s 
R

iv
er

 n
ea

r 
P

la
ne

t, 
A

ri
z.

O
ct

. 
11

, 1
94

3-
.. 
 
  
 
 
 .

N
ov

. 
1
,1

5
  

  
  
  

D
ec

. 
1

3
-.

.-
.  
 -
-
-
-
-
-

Ja
n.

 1
7,

 1
94

4.
--

  
 
  
 
 

Fe
b.

 1
4
-.

.-
--

- 
 
 
 -
--

--
M

ar
. 
1
4
  
  
  
 
  
  

A
pr

. 
11

.-
  
 -
  
 
  
  
 

M
ay

 1
7.

.  
 
  
 
 
 
  

Ju
ly

 1
1
. 
  
  
 
  
  
.

A
ug

. 1
5
  
  
  
  
 

2.
00

2.
00

1.
25

1.
07

1.
07 .8
2

3.
72

3.
58

1.
54

4.
15

4.
05

3.
93

4.
03

4.
20

2.
38

3.
77

3.
74

3.
70

3.
69

3.
66

1.
08

1.
00

1.
04 .6
0

1.
06

1.
04

1 
64

1.
61

1.
64

1.
58

1.
66 .6
2

1.
38

1.
47

1.
47

1.
64

1.
47

0.
05 .0

8

.0
1

W
55

 
 

54 43
 

£

G
ila

 R
iv

er
 a

t 
N

ew
 M

ex
ic

o-
 A

ri
zo

na
 S

ta
te

 li
ne

 n
ea

r 
V

ir
de

n,
 N

. 
M

ez
.

A
ug

. 1
, 1

9
4

4
  

  
  .

 ..
. .

N
ov

. 
1
  
  
  
..
..
..
..
..

2.
50

2.
25

0.
99 7

0
,/2

. 1
6

1.
96

4.
29

3.
75

0.
73 .6
2

0.
48 .4
8

0.
13 .1
3

0.
02 .0
2

38 3D



G
ila

 R
iv

er
 n

ea
r 

C
lif

to
n,

 A
ri

z.

A
ug

. 
1, 

19
44

  .
..

..
..

..
..

N
ov

. 
1.

.. 
..
..
..
..
..
..
..
..

1.
95

 
2.

20
0.

49
 

.7
4

3.
36

 
2.

62
3.

77
 

3.
75

1.
17

 
.9

8
0.

73
 

.6
8

0.
12

 
.1

3
0.

01
 

.0
2

58
 

47

G
ila

 R
iv

er
 a

bo
ve

 T
id

w
el

l 
ca

na
l 

he
ad

in
g,

 n
ea

r 
So

lo
m

on
sv

ill
e,

 A
ri

z.

M
ay

 1
, 

19
44

  -
-_

  
 _

 

Ju
ne

 1
9.

- _
 ..

..
..
..
..
..
..

3.
29

 
3.

29
1.

32
 

1.
48

6.
56

 
6.

98
3.

36
 

3.
15

1.
21

 
1.

15

4.
96

6.
60

 
7.

45
0.

00
 

.0
0

59
 

59

G
ila

 R
iv

er
 a

bo
ve

 S
an

 J
os

e 
W

as
h,

 n
ea

r 
So

lo
m

on
sv

ill
e,

 A
ri

z.

M
ay

 1
, 
1
9
4
4
..
..
..
..
..
..
.

3.
24

1.
32

6.
56

3.
50

1.
25

5.
02

 
6.

37
0.

00
.

' 
59

G
ila

 R
iv

er
 a

bo
ve

 U
ni

on
 c

an
al

 h
ea

di
ng

, n
ea

r 
So

lo
m

on
sv

ill
e,

 A
ri

z.

M
ay

 1
,1

9
4
4
..
-.

-.
..
,.
-.

M
ay

 1
0
-.

..
.  
 ..

..
..

..
.

2.
70

 
3.

19
1.

23
 

1.
23

5.
70

 
6.

73
3.

33
 

3.
51

1.
27

 
1.

31
6.

02
 

6.
32

0.
01 .0
1

,
..

..
 «9

 .
6
0

G
ila

 R
iv

er
 b

el
ow

 S
an

 S
im

on
 C

re
ek

, n
ea

r 
So

lo
m

on
sv

ill
e,

 A
ri

z.

M
ay

 1
, 1

9
4

4
..

  .
..
..
..
..

3.
94

 
2.

80
1.

97
 

2,
22

8.
73

 
8.

97
4.

37
 

3.
11

2.
46

 
2.

79
7,

73
- 

8.
01

0.
08 .0
8

60
 

64

G
ila

 R
iv

er
 a

bo
ve

 G
ra

ha
m

 c
an

al
 h

ea
di

ng
, a

t 
Sa

ff
or

d,
 A

ri
z.

M
ay

 1
, 1

94
4.

.. 
..
..
..
..
.  

2.
80

1.
32

6.
36

3.
46

1.
54

5.
47

0.
01

61

G
il

a 
R

iv
er

 a
b

ov
e 

S
m

it
h

vi
ll

e 
ca

n
al

 h
ea

d
in

g,
 a

t 
T

h
at

ch
er

, 
A

ri
z.

M
ay

 2
, 
1

9
4

4
-
..

.-
. 

  
3.

69
1.

73
8.

63
4.

71
2.

08
7.

22
0.

04
61

8

1 S
am

pl
e 

co
lle

ct
ed

 a
t 

on
e-

fo
ur

th
 d

is
ta

nc
e 

fr
om

 r
ig

ht
 b

an
k.

2 
Sa

m
pl

e 
co

lle
ct

ed
 i

n 
m

id
st

re
am

.
» 

Sa
m

pl
e 

co
lle

ct
ed

 a
t 

th
re

e-
fo

ur
th

s 
di

st
an

ce
 f

ro
m

 r
ig

ht
 b

an
k.



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n
 e

qu
iv

al
en

ts
 p

er
 m

il
li

o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 -

 
(K

X
10

« 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
z)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
O

O

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

.)

B
o-

 
ra

te
 

(B
O

,)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

.

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

P
er

 
ce

nt
 

so
 

di
um

to 0
0 o

G
ila

 R
iv

er
 n

ea
r 

T
ha

tc
he

r.
 A

ri
z.

O
ct

. 
2,

 2
1,

 1
9

4
3

  
  

  
O

ct
. 

4,
 7

, 1
1,

 1
4,

 1
8,

 2
5.

 2
8.

..
N

ov
. 

1,
8,

11
,1

5,
18

,2
2,

29
..

N
ov

. 
4
. 
 .
.
.
.
 
 
-
.
 

N
ov

. 
2
5
. 
 .
..
..
.  
 
 .
..

D
ec

. 2
, 6

, 9
, 1

6.
 2

0,
 2

3,
 2

7,
 3

0.
D

ec
. 

13
   
 
 
 
 
 

Ja
n.

 3
, 6

, 1
0,

 1
7,

 2
0,

 2
4,

 2
7,

"S
I 

If
}
 A

 A

Ja
ft

. 
1
3
 
 
 
 
 
 
  
 
 

F
eb

. 
1

4
. 

  
.
 
 
 ..

..
..

Fe
b.

 3
, 7

, 9
, 

10
, 1

2,
 1

7
  

M
ar

. 
1
5
  
  
..
..
..
..
 ..

..
A

pr
, 
1
2
. 
  
  
 ..

. .
..
..

M
a
y
2
..
  .
 
  
 ..

. .
..
..

M
a
y

3
  
 .
._

  
  
..
.

A
/l

ow
. 9

4
J»

ne
 2

0
  

 ..
..

 ..
  
 
 
 ..

.

O
ct

. 2
8
. 

  
  
  
  
  

O
ct

. 
3

0
  
  
 
 
 
  
  

4.
05

6.
53

29
.8

15
.4

^

3.
59

4.
89

4.
29

5.
69

4 
64

4
 

1Q

S
en

3.
54

S.
.6

9
4 

(M
6.

09
6.

49

2.
99

4.
54

6.
59

5.
29

6 
99

2.
99

2.
55

2.
80

2 
14

2.
63

2.
71

1 
8T

1.
73

1.
56

1.
48

2.
30

3.
04

3.
21

3.
04

3.
12

3.
29

3.
54

3.
62

1.
32

11
.4

2
12

.5
4

7.
89

12
.9

6
11

.8
0

6.
93

6.
29

7.
68

10
.6

7
16

.2
6

14
.7

8

15
.6

0
15

.6
1

16
.3

7
16

.9
8

17
.3

6

6.
68

4.
52

6.
10

5.
12

7.
27

6.
95

5.
33

4.
63

4.
44

4.
75

'
5.

23
7.

64
7.

81

4.
56

6.
23

6.
49

5.
95

7.
84

3.
74

3.
14

3.
33

2.
19

3.
37

3.
04

2.
19

1.
71

1.
56

1.
94

2.
79

4.
10

4.
02

4.
02

3.
98

5.
00

4.
58

4.
68

1.
58

3.
22

9.
81

10
.7

2
6.

99
10

.5
8

10
.0

1
7.

11

5.
87

5.
36

6.
04 a 
74

12
.6

6
12

.5
5

12
.9

7
12

.8
3

14
.6

7
15

.0
9

15
.3

7
9.

87
4.

51

0.
09 .0
9

 

0.
09

 .
0
8

. 
.0

2
.0

6
.0

6
.0

6

.0
4

.0
3

.0
2

.0
6

.1
0

.1
0

.0
8

.1
3

.0
9

.1
9

.0
8

.0
6

65 62 55 61 62 50 47 45 49 63 63 60 72 67 62 66 62 56

G
U

a 
K

iv
er

 a
bo

ve
 D

od
ge

-N
ev

ad
a 

ca
na

l 
he

ad
in

g,
 n

ea
r 

P
im

a,
 A

ri
z.

.

N
ov

. 
4,

 1
9

4
3

-.
--

   
 ..

.

Ja
n.

 1
3,

 1
8

4
4

..
  

 ..
..
..

F
eb

. 
1
4
.-

   
  
  
  
 -

M
ar

. 
1
5
  
..
. .

..
 ..

. .
..
..

M
a
y
3
.
 
 
 
 
 
 

3.
29

 
3.

39
 

3.
39

 
3.

59
 

5.
29

 
2.

60

1.
64

 
1.

32
 

1.
32

 
1.

40
 

2.
96

 
2.

80

5.
62

 
7.

16
 

6.
28

 
7.

78
 

16
.9

1 
17

.2
3

4.
16

 
4.

48
 

4.
36

 
4.

77
 

7.
50

 
4.

56

1.
42

 
1.

69
 

1.
50

 
1:

94
 

4.
29

 
4.

27

4.
96

 
5.

64
 

5.
08

 
6.

04
 

13
.2

6 
13

.6
8

0.
02 .0
5

.0
5

.0
2

.1
1

.1
3

53
 

60
 

57
 

61
 

67
 

76



G
lla

 R
iv

er
 b

el
ow

 D
od

ge
-N

ev
ad

a 
C

an
al

 h
ea

di
ng

, n
ea

r 
P

im
a,

 A
ri

z.

N
ov

. 
25

, 
1
9
4
3
  .

..
..
..
 ..

.
A 

n
r 

1
9
 

1
0
4
4

M
ay

 3
..
..
..
 .
..
..
..
..
..
..

O
p
t 

9
8

O
ct

. 
3
0
. 
  
 ..

..
 ..

.  
 ..

5.
69

7
 4

0
4 

14

7.
39

2.
71

o 
70

3.
45

3.
37

16
.3

9
21

.4
5

21
.3

4

8
04

.

9
7

7

6.
95

9.
26

4.
18

5.
60

5.
56

5.
33

17
.3

4
17

.7
7

17
.4

9
10

.2
9

4.
40

0.
02 .0

1
.0

2
.0

2

66 66 74 66

G
ila

 R
iv

er
 a

t 
Pi

m
a,

 A
ri

z.

O
ct

. 
2,

21
,1

94
3-

.  
 
 

O
ct

. 4
, 

7,
 1

1,
14

, 
18

,2
1,

25
, 

2
8
 
 
 
 
 
 
 
 
 
 

N
ov

. 
1,

8,
 1

1.
 1

5,
 1

8,
22

,2
9.

N
ov

. 
4
 
 
 
  
 
  
  
  

N
ov

. 
2
5
, 
  
  
 
  
 
  

D
ec

. 
2,

 6
, 9

, 
16

, 2
0,

 2
3,

 2
7,

 
3
0

  
  
  
 
 
 
  
 
 
 

Ja
n

. 
3,

 6
, 1

0,
 1

7,
 2

0,
 2

4,
 2

7,

Ja
n
. 
1
3
 .
 -
-
-
-
-
  
 

F
eb

. 
3,

 7
, 

10
, 
1
7
..
..
  
..
.

Fe
b.

 1
4,

 1
1:

15
 a

. m
-  
 
 

M
ar

. 
1

5
  .

..
..
..
..
..
..
..

A
pr

. 
12

, 
9:

35
 a

. 
m

..
 .
..
..
.

A
pr

. 
12

, 2
:3

0 
p

.m
..
..
..
..

M
ay

 3
, 8

:4
5 

a.
 m

. .
..
..
..
.

M
ay

 3
, 2

:3
0 

p.
 m

..
 .
..
..
..

M
ay

 2
4,

 1
1:

15
 a

. 
m

. _
 ..

.
M

ay
 2

4,
 1

 p
. 
m

..
. 
_
_
_
 .

Ju
n

e 
21

, 
10

:2
5 

a.
 m

. _
Ju

n
e 

21
, 

11
:3

0 
a.

 m
. _

_
 .

O
ct

. 
2
8
   
  
 
  
  
 

O
ct

. 
3

0
  

  
 
  
  
 
 
 

14
.0

26
.9

64
.6

47
.6

2.
89

4.
34

3.
89

4.
79

4.
39

4.
19

3.
74

3.
74

3.
89

3.
99

3.
99

5.
49

5.
29

4.
39

2.
30

3.
69

3.
69

3.
99

3.
39

2.
47

2.
56

2.
47

2.
30

1.
81

1.
73

1.
64

2.
22

1.
73

1.
81

2.
96

2.
71

2.
63

2.
96

2.
96

2.
96

1.
73

1.
64

16
.6

2
17

.9
3

14
.3

6
18

.2
6

13
.2

6
11

.6
8

9.
65

8.
53

13
.4

0
9.

49
10

.1
3

22
.0

6
17

.1
0

16
.7

8

24
.2

5

24
.3

3

23
.7

5

10
. 1

9"
8.

14

5.
64

7
 

11

6.
78

7.
74

6.
69

6.
05

5.
34

5.
08

5.
94

5.
26

5.
55

8.
98

7.
83

6.
92

6.
36

7.
80

8.
21

5.
36

4.
59

3.
96

4.
33

3.
33

4.
46

3.
06

2.
81

2.
27

2.
06

3.
33

2.
37

2.
56

5.
29

4.
16

4.
08

5.
62

5.
70

5.
41

2.
46

2.
04

3.
78

12
.2

7
13

.2
6

10
.5

8
13

.4
0

10
.0

1
8.

74

7.
45

6.
71

10
.0

1
7.

47
7.

76
16

.0
8

12
.9

7
12

.6
9

17
.3

4
17

.6
3

17
.3

4
17

.2
0

16
.6

4
16

.7
8

8.
04

6.
49

0.
09 .1
1

0.
11 .1
0

.1
3

.0
8

.1
0

.0
8

.0
6

.0
6

.1
2

.1
1

.0
6

.1
6

.1
4

.1
1 1
0

.1
4

.1
4

.0
5

.0
5

76 72 66 71 66 66 64 61 69 62 64 72 68 71 82 79 78 64 62

C
il

a 
°.

iv
er

 a
bo

ve
 C

u
rt

is
 C

an
al

 h
ea

di
ng

, 
ne

ar
 V

sm
a,

 A
ri

z.

N
ov

. 
4,

 1
9
4
3
..
  .

..
..

..
..

D
ec

. 
1
3
..
 .
-
  
 .
..
..
..

Ja
n

. 
13

, 
19

44
. .

..
..
..
..
..
.

F
eb

. 
1
4
-.

.-
  
  
  
  
 -

3.
79

 
3.

89
 

3.
74

 
3.

94

1.
97

 
1.

89
 

1.
56

 
1.

89

11
.5

2 
10

.5
2 

8.
37

 
10

.1
3

5.
85

 
5.

72
 

5.
02

 
5.

62

2.
71

 
2.

48
 

2.
06

 
2.

52

8.
60

 
8.

04
 

6.
54

 
7.

76

.0
6

.0
5

.0
6

67
 

65
 

61
 

63



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S

 I
N

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
1Q

5 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
j)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
(S

0
4)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

n)

B
o-

 
ra

te
 

(B
O

O

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n  

  
T

on
s 

pe
r 

ac
re

- 
fo

ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

j

T
ot

al
N

on
- 

ca
r

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

to 0
0 to

G
ila

 R
iv

er
 b

el
ow

 C
ur

ti
s 

C
an

al
 h

ea
di

ng
, 

ne
ar

 P
im

a,
 A

ri
z.

N
o
v
 

25
 

19
43

T
er

n 
1
3
 

10
4.

4.

A
p
r.

 1
2
-.

--
-.

  
..
..
..
..
.

O
ct

. 
2
8
. 

 .
..
..
 .
 
 ..

. 
-
-

3.
19

4.
64

4.
89

1.
95

3.
99

3.
14

1.
48

2.
30

2.
63

2.
63

2.
47

2.
38

8.
37

14
.9

8
15

.9
4

18
.7

4
17

.1
9

15
.9

0

5-
13

7.
61

7.
91

5.
38

7.
25

6.
18

1.
85

3.
39

3.
77

4.
27

3.
91

3.
62

6.
04

7.
11

10
.8

6
11

.7
0

13
.5

4
12

.4
1

11
.5

6
6.

43

0.
02 .0
6

.0
8

.1
3

.0
8

.0
6

64 68 68 80 73 74

G
ila

 R
iv

er
 a

bo
ve

 F
or

t 
T

ho
m

as
 C

on
so

lid
at

ed
 C

an
al

 h
ea

di
ng

, 
ne

ar
 G

le
nb

ar
, 

A
ri

z.

T
er

n
 

1
^
 

1
0

4
4

Fe
b.

 1
4.

...
. .

..
..
..
..
..
..
 .

M
ay

 2
4,

 1
1:

25
 a

.m
..

..
..

.

JU
ne

 2
0.

. .
..
..
..
..
..
..
..
.

Ju
ne

 2
1.

 .
..

..
..

..
..

..
..

..
O

ct
. 
2
8
..
..
..
..
..
..
..
..
..

4.
19

3.
84

4.
19

4.
19

5.
09

4.
19

4.
44

5.
04

4.
39

1.
97

1.
81

1.
73

3.
26

3.
87

3.
62

3.
70

3.
95

1.
97

12
.6

3
12

.2
3

12
.8

1
26

.8
7

28
.5

4
29

.2
7

30
.4

8
30

.3
5

12
.0

2

5.
47

5.
57

5.
77

6.
46

7.
87

6.
91

7.
18

7.
38

5.
51

3.
16

2.
94

3.
19

7.
52

8.
14

8.
27

8.
68

8.
91

3.
23

9.
87

9.
31

9.
73

20
.5

9
21

.4
3

21
.8

6
22

.7
0

22
.9

9
9.

59

 
  
 

0.
06

..
..

..
 

.0
6

..
..

..
 

.0
4

..
..
..
 

.1
1

..
..
..
 

.0
6

..
..
..
 

.0
4

..
..
..
 

.0
6

..
..
..
 

.0
6

 
 .
..

 
.0

5

67
..

..
6

8 68 77 76 79 77 65

G
ila

 R
iv

er
 b

el
ow

 F
or

t 
T

ho
m

as
 C

on
so

lid
at

ed
 C

an
al

 h
ea

di
ng

, 
ne

ar
 G

le
nb

ar
, 

A
ri

z.

N
ov

. 
25

, 1
9
4
3
 -

 . .
..
..
..

A
pr

, 
12

, 1
9

4
4

..
..
..
..
..
..
.

M
ay

 2
4
..
..
..
..
..
..
..
..
..

Ju
ne

 2
1.

.-
- _

_
_

 . .
..
..
.

4.
29

 
5.

34
 

2.
70

2.
14

 
2.

88
 

3.
37

13
.3

6 
19

.3
5 

25
.8

8

6.
21

 
8.

17
 

4.
73

3.
39

 
4.

89
 

7.
04

10
.1

5 
14

,3
8 

20
.0

2 
21

.5
8

22
.9

9

0.
04 .1
3

.1
6

68
 

70
 

81
'

G
il

a 
R

iv
er

 n
ea

r 
G

le
n

b
ar

, 
A

ri
z.

O
ct

. 
1-

2,
 1

9
4

3
  .

..
..
..
..
.

O
ct

. 
3,

 8
, 

12
, 1

5,
 1

9,
 2

2,
 2

5.
 

2
9
..

..
..

..
..

..
..

..
..

..
..

---
--

3.
39

...
...

.
2.

96
21

.2
3

6.
03

..
..

..
.

5.
37

3.
95

16
.0

8

...
...

0.
10

...
...

.
77



N
ov

. 1
, 8

, 1
2,

 1
5,

 1
9,

 2
2,

 2
8 

29
...

 ..
..

..
..

..
..

 .
..

..
..

N
ov

 
5

 »
 

N
ov

. 
2
5
..
. _

 ..
..
..
..
..
..

2
 

N
ov

. 
2

6
..

..
..

..
..

..
..

..
..

2
 

D
ec

. 
2,

7,
10

, 
20

, 2
4,

28
,3

1.
3
 

D
ec

. 
1
3
..
  
..
..
 .
..
..
. 

D
ec

. 
1

6
-
..

-
..

. 
  
..
. .

.

> 
Ja

n.
 4

, 7
, 1

1,
 1

8,
 2

1,
 2

5,
 2

7,
 

19
44

»
 

F
eb

. 
1,

 4
, 8

, 
11

, 
18

, 2
2,

 2
5,

 
3
9
 .
 - 
 
  
  
 . 
 
  
 -

Ft
t>

. 
1
4
-.

..
..
.  
  
  
 

F
eb

. 
1
5
..
. 
  u

. .
..
..
..
. 

.
M

ar
. 

2,
 7

, 
10

, 
14

, 
21

, 
24

, 
2
8
,
3
1
-
-
 
 
 
 
 
 

M
ar

. 
1
5
  
 .
.
 
 
 ..

..
..

M
ar

. 
1
6
  _

  
 
.
.
 
.

A
pr

. 
3,

 7
,2

0
,2

7
-.

. 
  
 

A
pr

. 
13

.. 
 
 
  
 
 
 
 

J^
Jf

tV
 4

_

M
ay

 i
f,

 1
8,

 2
4,

 2
9
. 
..
..

]M
ay

 2
4

M
ay

 2
5.

 _
 ..

--
..

 _
 .-

-.
Ju

n
e 

2,
 5

, 9
, 

12
, 1

6,
 1

9,
 2

6,
 

30
...

 .
.
.
.
 
.
 
 ..

..
..
..
.

Ju
ly

 3
, 7

, 1
0,

 1
4,

21
,2

6,
28

, 
3
1
.
 
 
 
 
 
 
 
 
 

Ju
ly

 1
7
. 
  
  
 
 ..

..
 .

Ju
ly

 1
9,

 2
4.

 .
..
..
..
 . 
..
..
..

A
ug

. 
7

  
..

..
 . 
 
 ..

.  
 

A
ug

. 
10

-1
1,

 1
7,

 2
1-

22
, 

24
- 

2
5
.
 
 
 
 
 
 
 
 
 
 
 
 

A
ug

. 1
4-

16
, 2

8 
..

..
.  
 
 ..

.
S

ep
t. 

1,
4,

 1
1,

 1
5,

 2
2-

. .
 .
..

S
ep

t. 
", 

8,
 I

S,
 3

0
. 
 ..

..
..

O
ct

. 
1,

 5
.-

..
..
  
..
. _

 ..
O

ct
. 

9,
 1

3,
 1

6,
 2

0,
 2

3.
 . 
..

..
O

ct
. 
2
6
. 
  
  
 ..

..
. 
..
..

O
ct

. 
2
8
   

_
_
--

 .
..
..
 ..

..
.

N
ov

. 
1
  
..
..
 .
.
 
-
 
 

I 
Q

7

5.
13

3.
62

3.
04

3 
04

1.
70 .8
0

4.
34

4.
19

3.
44

4
O

Q
6 

19
4 

^
4

4 
7

0

3.
59

3.
99

4.
74

4 
7Q

3.
99

4
9

0

5.
54

2.
75

4
Q

Q

S
en

2.
35

4 
09

4
 

fi
d

2.
45

4.
09

1.
80

4 
19

1.
80

1 
90

2.
80

2.
20

3.
99

2.
30

2.
70

1.
95

4.
09

4.
94

4.
34

2.
96

2.
88

2.
96

9
 

*7
1

2.
96

3.
37

2.
63

2.
22

2.
88

2.
22

2.
80

3.
04

3 
04

3
91

3.
12

3
0
7

3.
21

3.
29

3.
29

3.
04

3.
21

3.
29

3
0
7

3.
54

2.
63

3.
29 .9
9

3.
37 .7
0

1.
81

2.
22

2.
06

21
.7

0
20

.9
3

20
.7

9
19

.3
4

25
.2

6
22

.1
1

20
.1

6
24

.2
5

18
.6

2
16

.6
9

16
.2

6

21
.7

6
18

.4
1

23
.8

5

25
.9

4
O

C
 

Q
«

25
.6

9

25
.9

5
26

.1
4

24
.9

6

26
.3

1
27

.4
8

27
.4

7

29
.0

7
9Q

 
8

8

3
0
.0

3

23
.5

1
28

.8
5

7.
38

30
.5

5

3.
79

11
.2

0

13
.8

2
11

.9
7

7.
25

7.
11

6.
48

7.
66

9.
52

7.
26

7.
29

6.
85

6.
55

6.
94

6.
73

6.
96

6.
78

8.
85

5.
92

8.
06

8.
88

5.
55

7.
12

7.
96

5.
41

7.
25

5.
29

7.
67

5.
31

5.
34

6.
10

4.
75

7.
47

4.
51

5.
61

3.
51

4.
61

6.
18

5.
52

5.
29

5.
18

4.
98

4.
81

6.
10

5.
35

5.
00

5.
95

4.
52

4.
08

3.
91

5.
29

4.
43

5.
79

6.
33

6.
45

6.
37

6.
39

6.
72

6.
20

6.
89

6.
64

6.
72

6.
87

7.
27

7.
72

7.
95

6.
08

7.
62

2.
19

8.
16

1.
02

3.
54

3.
75

3.
21

16
.3

6
15

.6
5

15
.6

5
14

.5
2

19
.0

4
16

.7
8

15
.5

1
18

.3
3

14
.1

0
12

.5
5

12
.5

5

16
.2

2
13

.6
8

17
.4

9

19
.3

2
19

.3
2

19
.1

8

19
.3

2
19

.7
4

18
.6

1
20

 1
7

19
.7

4
20

.1
7

20
.3

1
20

.1
7

21
.4

3
22

.0
0

22
.2

8

17
.3

4
21

.0
1

3.
89

22
.8

4

1.
81

8.
74

15
.7

9
*} 

R5

4.
74

15
.6

5
11

.0
0

9.
59

0.
09 .0

9

.0
8

.1
0

.1
0

.0
9 09 .0
7

.0
7

.0
8

.1
0

.0
6

.0
8

.0
5

.0
8

.0
9

.1
1

.0
8

.0
7

.0
8

.0
8

.0
7

.0
3

.0
6

.0
8

.0
6

.0
6

.0
6

.0
2

.0
4

.0
5

.0
6

.0
4

.0
2

.0
6

.0
9

.0
4

.0
8

.0
3

.0
1

.0
1

.0
3

.1
3

.0
5

.0
5

75
 .

75 77 72 73 75 70 78 74 71 70 76 74 74 82
 

r>
77

 
§

74
 

g

1 
f

76
 

>
.

76
 

5?
.

82
 

Q
78

 
w

85
 

g
79 

t3

If
 

W
85

 
SI

83
 

go S
 

83 80 69 83 59 65 66 65
 
^

..
..
..
 

Q
Q

. 
CO



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o
n
 C

on
tin

ue
d

D
at

e 
of

 p
ol

le
ct

lo
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

8 
. a

t 2
5°

 
0.

)

Si
lic

a 
(S

iO
a)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

Su
l- 

fa
te

 
(S

O
O

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

j)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

i

T
ot

al

N
on

- 
ca

r-
 

bo
n-

 
at

e

Pe
r

 
ce

nt
 

so
-, 

di
um

G
U

a 
R

iv
er

 a
t 

E
de

n 
C

ro
ss

in
g,

 n
ea

r 
E

de
n,

 A
ri

z.

N
ov

. 6
, 1

9
4

3
  
  
  
 

N
ov

. 2
6

-
. 
  
 ..

..
. .

..
 .

Ja
n.

 1
4,

 1
94

4.
.  
 ..

..
. .

..

M
ar

. 1
6
  .

..
..
.  
 
 ..

. .
A

pr
. 1

3
..
  
 ..

..
. .

..
..
. .

M
ay

 4
. 

 ..
. .

  
..

..
. .

..
.

Ju
ly

 1
7
..
..
  
 ..

..
. .

..
.

A
ug

. 7
  
 '.
..
..
 ..

. .
..
..
.

O
ct

. 2
6
  

  _
_

 .
.
 
 ..

..

4.
49

4.
59

4 
4Q

4 
4Q

5.
69

6.
19

6.
99

2.
89

3.
64

3.
44

2.
40

4
 

1Q

2.
55

2.
30

2.
30

1.
89

2.
63

3.
37

3.
54

3.
54

3.
37

3.
87

3.
21

3.
45

14
.7

9
17

.4
7

13
.6

4
19

.6
4

24
.6

4
25

.4
8

28
.3

5

27
.3

3

30
.6

7
30

.7
9

31
.4

0

6.
07

6.
15

6.
11

6.
03

7.
63

8.
20

8.
46

5.
15

6.
05

6.
05

5.
61

6.
65

3.
85

4.
21

3.
48

3.
35

5.
04

6.
66

6.
79

7.
41

7.
27

7.
93

8.
08

ft
 

81

11
.8

6
13

.9
6

10
.5

8

10
.5

8
16

.2
3

19
.3

2
19

.7
4

22
.1

4
20

.7
3

21
.0

1

23
.9

7
22

 7
0

23
.2

7
11

.2
8

0.
06 .0
4

.0
6

.0
6

.0
6

.0
2

.0
2

.0
8

.0
1

.0
3

.0
1

.0
1

E
72

 
3

--
6

6
 
'*

fif
t 

tor
i

70
 

_-
72

 
*

73
 

S
82

 
S

"
"
8
0
 

£ i
81 85

 
4

80
 

^
--

--
- 

& W
G

ila
 R

iv
er

 n
ea

r 
A

sh
ur

st
, A

ri
z.

O
ct

. 
1-

2,
 1

9
4
3
. 
 ..

..
..

. -
O

ct
. 

6,
 2

2
.-

  
. 
..
-
..
..

O
ct

. 8
. 1

2,
 1

5,
 1

9,
 2

5,
 2

9
..

.,
N

ov
. 1

, 8
, 1

2,
 1

5,
 1

9,
 2

2,
 3

0.
N

ov
. 5

  
 
  
  
  
 -  

N
ov

. 
26

. 
..

.-
- 
_

_
_

_
_

 .,
D

ec
. 3

, 7
, 1

0,
 1

3,
 2

0,
 2

3,
 2

7,
 

3
1

..
..

..
. 

..
 .

..
.-

..
D

ec
. 1

6
..

..
-
..

..
  

 ..
..

Ja
n.

 3
, 6

, 1
0,

 1
7,

 2
0,

 2
3,

 2
7,

 
3
1
,1

9
4

4
--

. 
  
 .
 .
.

Ja
n.

 1
4
. 
 ..

..
..

..
..

..
..

.
F

eb
. 3

, 7
,1

0,
 1

7,
 2

1,
 2

4,
 2

8
-

Fe
b.

. 1
5
.:

..
  
..

..
..

..
..

.
M

ar
. 2

, 7
, 9

, 1
3,

 2
0,

 2
2,

 2
7,

 
3
1
..
  .
 
 
 
.
 
 
.
.
.
.
-

M
ar

. 
1
6
..
  .

..
. .

..
..
. .

..

22
.0

34
.5

70
.6

40
.3

16
.6

5.
59

5.
34

4.
99

5.
19

5.
29

A
 

7
0

4.
99

4.
69

5.
19

5.
99

4.
99

7.
24

4.
61

2.
96

2.
71

o 
on

3
.1

2
2.

63

2.
63

2.
14

3.
45

2.
96

4.
85

4.
61

26
.5

9
19

.1
7

15
.5

5
15

 4
9

17
.7

7
14

.3
9

15
.9

6
13

.7
3

23
.2

9
18

.9
7

31
.0

6
30

.6
2

4.
62

5.
89

5.
88

6
.X

6.
35

6.
12

6.
26

5.
93

6.
26

6.
81

4.
59

7.
51

8.
43

6.
18

4.
35

1
°0

4.
85

3.
93

4.
27

3.
69

6.
45

5.
41

9.
37

9.
12

.4
.1

2
10

.2
9

23
.6

9
16

.3
6

12
.9

7
13

.3
2

14
.8

1
11

.7
0

12
.9

7
10

.8
6

19
.0

4
15

.6
5

26
.7

9
25

.8
1

0.
10 .1
0

.0
9

0.
05 04 .0
5

.0
3

.0
7

.0
6

.0
8

.0
8

.0
8

.0
5

.0
6

.0
3

fc

72 70 67 87 68 66 68 67 73 68 76 72



A
pr

. 4
, 7

, 1
1,

 1
8,

 2
1,

 2
5,

 2
8.

A
pr

. 
1

3
..

..
.:

..
  
..
..
..
.

M
ay

 4
__

 ..
..

..
..

..
..

..
..

.
M

ay
 2

5 
..
..
..
..
..
..
..
..
.

Ju
ne

 2
, 6

, 9
, 1

3,
 1

6,
 2

0,
 2

7
-

Ju
ly

4
, 

7,
 1

4
..
..
..
..
..
..
..

Ju
ly

 9
-1

0.
 .
..
..
..
..
..
..
. .

Ju
ly

 1
7
..
..
..
..
. .

..
..
..
..
.

Ju
ly

 1
9-

20
, 

24
, 

27
_ 
 
 
 

A
ug

. 
1
,4

..
..
. .

..
..
..
..
 ..

.
A

ug
. 
7
..
..
..
..
..
..
..
..
..
.

A
ug

. 
10

-1
1,

 2
2,

 2
4
-2

5
,.
..
 .

S
ep

t. 
1,

5,
 2

2
..
..
 ..

..
..
..
.

S
ep

t. 
6-

8,
18

.  
  
  
  

S
ep

t. 
12

, 1
5
..
..
  
 
 ..

..
O

ct
. 2

6.
.. 
..
..
..
..
..
..
..
..

10
.0

4.
11 .6
2

3.
89

8
7
8

6 
19

4.
19

8.
78

11
.2

8
1
0
 

1
0

9.
18

2.
70

1
9

 4
Q

16
.4

7
9 

nn

5.
74

£.
02

c 
QA

7.
65

10
.5

3
1A

 
ft

ft

9.
87

11
.6

8
1.

15
1
9
1
7

12
.7

5
.7

6

2.
88

32
.2

2
O

A
 

A
n

40
 4

2
33

.4
0

45
.6

9
58

.0
0

59
.2

3

53
.7

1

62
.3

8
10

.1
2

65
.1

1
67

.0
3

17
 
V

)

3.
04

7 
97

A 
iq

3.
81

6.
43

3
Q

S

5.
97

2,
05

4.
85

3.
70

2.
05

3.
43

6.
39

9.
68

11
.1

2
13

.1
0

10
.2

2
15

.3
4

20
.3

8
20

.8
2

18
.6

8

21
.8

6
3

R
4.

99
 Q

A
23

.3
2 70

4.
98

27
.3

6
29

.9
0

O
K

 
0
0

28
.7

7
40

.3
3

55
.2

8
56

.4
1

51
.8

9
13

.5
4

60
.9

2
6.

54
64

.5
9

67
.4

1
2 

03

36
.9

5
2.

93
14

.2
4

14
.5

2

.0
9 1
9

.1
1

.0
8

.0
8

.0
9

.0
6

.0
6

.0
5

.0
2

.0
5

.0
2

.0
6

.0
2

.0
6

.0
1

.1
1

.0
8

.0
1

.0
3

.0
5

78 70 76 78 74 73 71 74 71 72 73 70 56 67

G
ila

 R
iv

er
 a

bo
ve

 C
ol

vl
ri

- J
on

es
 C

an
al

 h
ea

di
ng

, n
ea

r 
F

or
t 

T
ho

m
as

, A
ri

z.

N
ov

. 
2
6
--

--
. 
 ..

..
 _

_
 ..

D
ec

. 
1
6
..
..
  
..

..
 .
..
..
..

Ja
n

. 
14

, 
1

9
4

4
. 
.-

  
 .
..

.
F

eb
. 
1

5
..
  
 .
..
..
..
..
..

A
pr

ill
S,

 1
1:

15
 a

. m
..
..
..
.

A
pr

il 
13

, 1
2 

m
...

 _
 . _

 ..
M

ay
 4

, 1
2:

05
 p

. m
. _

 ..
.

M
ay

 2
5
..
..
..
 ..

..
..
..
..
..

M
ay

 2
6-

  
 
 ..

..
..
..
..
..

Ju
ne

 2
2.

 _
_
_
_
_
_
_
_
_

Ju
ne

 3
0

  
 -
_
. 

  
 _

.
Ju

ly
 1

7
..

..
. 

  
  

 __
__

_
A

ug
. 7

..
..

. .
..
..
..
..
..
..
.

O
ct

. 
26

...
 .
 
.
.
 
 
 
.
.
.

5.
44

6 
90

6.
09

5.
54

7.
59

in
 f

ift

1
9

 
9C

10
.5

8
14

.0
3

17
.1

7

24
.1

1

22
 2

1
9
9
 

R
fi

6.
04

3
9
1

3.
45

3
9O

2 
47

3
Q

»
7

7 
40 ' 7.
40

9
-1

O

10
.5

3

19
 n

o

1O
 
4
9

1
9

 
8

°.

3
7A

1
Q

 
C

O

20
.5

0
17

.1
6

15
.3

7
22

.4
4

0
7
 

A
Q

41
.2

6

49
.2

5
KA

 
q
i

58
.7

4

57
.5

9

21
.0

8

R
 
/\

n

6.
18

fi
 
n

o

6.
74

fi
 

fi
Q

4.
59

4.
80

6.
15

0
 

7
Q

4 
46

K 
9.

q

5.
91

A.
 

0°
.

4
1

0

6.
66

19
 n

°.

13
.6

2

13
.9

5
16

.2
0

17
 9

7

19
.6

7
-i

n 
n

o

19
.5

7

TO
 o

n
1 

* 
°/

7
1 

Q
 

1
1

20
.4

5
36

.1
0

A
t\ 

80
40

.6
1

41
.7

4
4
9
 

fl
9

51
.6

1
59

.2
3

69
.1

0

ftQ
 

V
L

1O
 

Q
9

0 
04 04 .0
6

.0
6

.0
5 no .0
2

.0
2

.0
1

.0
2

.0
2

.0
1 no

68 66 65 66 66 68 68 TO 68 66 62 62 61 68

G
ila

 R
iv

er
 a

t F
or

t T
ho

m
as

, A
ri

z.

O
ct

. 
1,

3,
 1

94
3.

.. 
 
 
 
 ..

.
O

ct
. 

5,
 2

2,
 2

5,
 2

9
.-

. 
  
 .

O
ct

. 
8,

 1
2,

 1
5,

 1
9
  -

-
-
-
-

N
ov

. 
1,

12
, 

15
, 1

9,
 2

2
,2

8
 

N
ov

. 
5 _

_
_

 ..
 _

_
 _

_
 ..

N
ov

. 
9
-
  
..
..
..
..
 _

_
 ,

N
ov

. 
2
3
.-

..
. .

..
..

..
..

..
..

N
ov

. 
2
6
..

  
 ..

 ..
..
..
..
.

7.
7

6 
94

8.
04

5.
89

7 
39

8
»7

Q

7.
54

3
fi

9

7.
65

4 
69

3
Q

C

3 
T

O

A.
 

RQ

3.
78

1Q
 
6
9

40
.5

9
26

.6
8

21
.2

4
21

.5
2

O*
7 

K
Q

22
.2

4

5.
28

2
Q

A

5.
28

4 
77

fi
 

93

6.
04

5.
83

13
-2

0
7.

87
6.

25
o 

9
0

6.
47

5.
81

1
0

 
fl-

L

43
.1

5
26

.2
3

20
.0

2
20

.8
7

26
.5

1
21

.0
1

0.
03 .0
3

.0
3 04 .0
5 04 .0
4

65 69 68 68 66 67 66



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

fi
O

 R
lt

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n

 e
qu

iv
al

en
ts

 p
er

 m
il

li
o
n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

« 
at

 2
5°

 
0.

)

Si
lic

a 
(S

iO
i)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l- 

fa
te

 
(S

04
)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

j)

B
o-

 
ra

te
 

(B
0

8)

D
is

so
lv

ed
 s

ol
id

s

Pa
rt

s 
pe

r 
m

il
 

lio
n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
zr

 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

i

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r-

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 a

t 
Fo

rt
 T

ho
m

as
, A

ri
z.

 C
on

ti
nu

ed

T\
&

f*
 

Id
.

D
ec

. 
1
6

..
..
..
. .

..
..

..
..

..
D

sc
 

31
Ja

n
. 3

, 6
, 1

0,
 1

7,
 2

0,
 2

3,
 2

7,
 2

1 
1

Q
A

A

Ja
n.

 1
4

..
-.

..
.-

. 
 ..

..
..
.

Ja
n.

 1
8
..
   
 ..

. .
..

..
..

.
Ja

n.
 2

1
..

..
- 

 ..
..
..
..
..
.

Ja
n.

 2
5.

.. 
 
 ..

..
..
..
..
..
 .

Ja
n.

 2
8

..
..

. 
..

 .
..

-.
.

Fe
b.

 1
. .

..
..

..
..

..
..

..
..

.
Fe

b.
 3

, 7
, 1

0, 
14

, 1
7, 

21
, 2

4, 
28

...
 .
..

..
..

. .
..

. .
..

..
.

Fe
b.

 4
..
..
. .

..
..
..
..
..
..
.

Fe
b.

 8
-
..
  
 ..

..
..
..
..
.

Fe
b.

 1
0

..
-.

..
. 

  
 ..

..
 .

Fe
b.

 1
1

..
. 
 ..

..
..
..
..
..

Fe
b.

 1
5

..
- 
 
 ..

..
..
..
..

Fe
b.

 1
8
..

  .
..
..
..
..
..
..

Fe
b.

 2
2
..
..
.  
 ..

..
..
..
..

Fe
b.

 2
5.

.  
 ..

. .
..
..
 ..

. .
.

M
ar

. 2
, 6

, 9
, 1

3, 
20

, 2
2
  

M
ar

. 3
...

 ..
..
.  
 
 ..

..
..

M
ar

. 7
 
 .

..
..
..
..
..
..
.

M
ar

. 1
0
..

  .
..
..
..
..
..
..

M
ar

. 1
4

.
 
 
 
 
.
 
 ..

.
M

ar
. 1

6
- 

 ..
..

..
. .

..
. .

.
M

ar
. 1

7
-
-
. 
  
..

..
..

 ..
M

ar
. 2

1.
.  
  
 
  
 _

 ..
.

M
ar

. 2
4

.-
-.

.-
..
. 
 ..

..
..

M
ar

. 2
8

M
ar

. 3
1

..
..
..
..
  .

..
..
..

43 44
.2

9
7

T
it

 
1

63 40 90 74 76
.0

7.
44

6.
94

6.
74

6.
59

10
.1

8

6.
49

5.
99

6.
94

7.
24

8.
58

6.
09

7
 

10

4.
79

8.
63

5.
19

6.
49

8.
29

4.
99

8.
58

12
.2

3
11

.6
8

8.
44

7
 /

50

9.
68

5.
89

9.
28

7.
74

9.
78

12
.7

8
13

.7
8

13
.2

8
11

.9
8

12
.6

3
12

.2
8

4.
19

3.
95

3.
29

3.
29

6.
50

3.
37

2.
71

3.
29

3.
62

4.
52

3.
21

3.
54

2.
88

4.
52

3.
54

3.
21

4.
28

3.
95

4.
52

6.
91

6.
17

4.
52

4.
 1

1

6.
66

5.
18

6.
60

6.
41

7.
57

7.
57

7.
73

8.
47

7.
89

8.
72

8.
63

22
.7

8
21

.1
6

18
.7

2
18

.5
4

33
.9

9

20
.0

2
16

.5
2

18
.5

9
21

.8
8

29
.9

3
19

.1
8

21
.1

2

18
.8

1

28
.2

7
22

.5
4

20
.0

4
25

.9
2

24
.1

5
24

.7
8

38
.4

3
37

.2
6

30
.5

9
96

.0
5

38
.5

6
32

.3
6

38
.6

0
35

.4
9

41
.5

2
41

. 7
2

42
.4

5
43

.9
9

43
.0

6
45

.9
6

45
.4

9

6.
21

6.
04

6.
16

6.
13

6.
11

6.
13

6.
04

6.
31

6.
74

6.
87

5.
77

6.
59

4.
56

6.
64

3.
84

6.
46

7.
02

3.
87

6.
39

6.
61

6.
84

6.
38

6 
54

4.
92

3.
79

5.
21

3.
67

3.
44

6.
43

6.
97

5.
33

4.
54

4.
38

4.
00

6.
60

6.
12

5.
33

5.
31

10
.6

2

5.
64

4.
58

5.
37

6.
18

7.
56

5.
29

6.
00

5.
27

8.
33

6.
54

5.
60

7.
56

7.
00

7.
60

12
.2

6
11

.8
5

8.
93

7 
7

7

12
.0

5
9.

68
11

.8
9

11
.2

2
13

.3
9

13
.6

0
13

.8
0

14
.4

1
14

.0
9

14
.9

7
15

.0
1

21
.4

3
19

.7
4

17
.2

0
16

.9
2

33
.8

4

18
.0

5
14

.5
2

17
.0

6
19

.7
4

24
.5

4
17

.3
4

19
.1

8

16
.6

4

26
.3

7
20

.8
7

17
.6

3
23

.8
3

22
.1

4
23

.8
3

38
.6

4
36

.3
8

28
.2

0
">

A. 
10

37
.7

9
29

.9
0

37
.2

3
34

.6
9

42
.0

2
42

.0
2

43
.1

5
45

.9
7

44
.2

8
47

.9
5

47
.3

8

0.
10 .0
9

.0
9

0.
07 .0
6

.0
6

.0
6

.1
0

.0
6

.0
8

.0
8

.0
8

.0
6

.0
8

.0
8

.0
1

.0
8

.0
2

.0
5

.0
8

.0
8

.0
6

.0
6

.0
4

.0
4 A
t

.0
5

.0
6

.0
5

.0
6

.0
2

.0
2

. 
.0

4
.0

3
.0

2
.0

1
.0

1

66
 

S
66

 
3

65
 

^
66

 
O

67
 

tag

67
 

»>
66

 
3

65
 

&
67

 
"

66 
2;

67
 

3
ac

t 
G

*

71 
i p>

68
 

t|
A

7
 

S
T

67
 
9

73
 

M
65

 
5

67
 

T
68

 
£

70 70 70 75 71 71 71 67 66 67 68 68 68



ggggg

si

00 JO Cn fcO

2
h^ h^ Efi 
5co§

 »r»
co to en -4 1-> to co co to i-> oo ....»_....___..-a *> co co 01 1-« as «o go i-i o o» to -a i-1 en en oo to o co

-ato-a^&cosooococo-a Ss oo oo oo to 10 eo toco co

to bop
i toen *.enio

co co co co co co E to to to to ^co^p^pcoppopocop pococopococopooipopo
Oi 10* 10* £> O O 
encocooooooj co I-* to q> o co *  go co en M M to OCOM MOS goco co enoo-^oo to en S o 01 *  -3 3 to en 01 S CD eo So to i->

joen <!»-'
Cn ** ** to to en en S3

en en en Oi en en en en ** en en en jo *  So 2) po -<i 53 en po p & Si
*.Ooo 
ootoip.

oi to coto co *  to co to to to t-i co h-i toco*»*-'toenj-'[-'coco[-'j-' to to to j- en en to [-> [-1 to
o to co go *> i-i co o 4^ co 01 *-ooto-ai ojcpco'-jto cnco OCOOOICD>JCOOOOIO en i co 5 S31 oo oo I *.!-' 01-a o o i to o i SJ t^ *  co <i co i  CD en en CD -j i  en

tototoggtototototog1 CO CO CO OO ~J ~J Cn OJ OT OO o> CO Cn Cn OJ ̂1 Cn to *  * 
1002 *«ooqpoioorf>-*- cohoo oo o* toooo* to*-to to -a-aoi-aoooen<t 
S en >^ -a to S co S co S CD to oo -q to w en to to en o f 01 01 *» to i  01 i-i-q en -a * 

i->i OOOOOO< OOOOOi < OO OOOOi i OOOO 
' OOOOOOCOCDi ' CDOO OOCDOOOO' ' CO CO CO-J

S
Oh-> 
en*.

5OO OOO 
^enen tOtOH-

O5CD
cocn

KisvaOOVHOTOO



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S 

IN
 C

O
L

O
R

A
D

O
 R

IV
E

R
 B

A
S

IN
 C

on
ti

n
u

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n

 e
qu

iv
al

en
ts

 p
er

 m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
« 

at
 2

5°
 

C
.)

Si
lic

a 
(S

iO
i)

Ir
on

 
(F

e)
C

al
 

ci
um

 
~ 

(C
a}

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
0

4)

C
hl

o
 

ri
de

 
(C

l)

FI
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
0

3)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

j

T
ot

al
N

on
- 

ca
r

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 a

t 
Fo

rt
 T

ho
m

as
, A

ri
z.

 C
on

ti
nu

ed

A
ug

. 1
.. 
..
..
..
 ..

..
..
..
..
.

A
u
g
.7

..
._

   
 
 
  
 ._

A
ug

. 1
1

..
..

. 
 ..

..
..
..
..

A
ug

. 
J
4
-.

 ..
..
..
..
..
..
..

A
ug

. 
16

.. 
..
..
..
..
..
..
..
..

A
ug

. 2
2

A
u

g
.2

4
..

..
..

..
..

..
..

..
..

A
ug

. 2
5
..
..
..
..
. 
 ..

..
..

A
ug

. 2
8
..
..
..
  .

..
..

..
..

S
ep

t. 
1
  
..
..
..
..
..
 _

 ..
.

Se
pt

. 
5
  
_
..
-
..
  
  

Se
pt

. 7
..

..
..

..
..

..
..

..
..

.

Se
pt

. 
1

2
..

..
..

..
..

..
..

..
..

S
ep

t. 
15

...
 ..

..
..

..
. .

..
..
.

S
ep

t. 
1

6
..

..
 .

..
..

. 
..

S
ep

t. 
1

8
..

..
  .

..
..

..
..

..
Se

pt
. 2

2
..

..
..

. .
..

..
 ..

. .
..

O
c
t.

l 
 . .

..
..
..
..
..
..
..
.

O
ct

. 2
..

..
..

..
..

..
..

..
..

..
O

ct
. 
1

0
 .

..
. _

 ..
. _

 ..
.

O
ct

. 1
3.

. _
 ..

..
..
..
..
..
..

O
ct

. 1
6
..
..
..
..
..
..
 _

_
 ..

.
O

ct
. 1

7
..
..
..
..
. .

..
..
..
..
.

O
ct

. 2
0.

.. 
_
_
_
 ..

..
..
..
.

O
ct

. 2
4
.-

..
. 
   
 
 
 
 

O
ct

. 2
6

..
..

. 
 ..

..
. .

..
 ..

.
O

ct
. 2

7
  .

..
..
..
..
..
..
..
.

O
ct

. 3
1
. 

 ..
..
..
..
..
..
..
.

21
.3

6
23

.6
6

26
.6

0
24

.3
6

1.
70

2.
09

9
 

1(
1

2.
80

5.
29

2.
30

2.
50

8.
49

4.
49

2.
89

9.
28

3.
09

3.
09

6.
JJ

7 
64

8.
88

10
.6

8
11

.5
8

6.
74

8.
73

5.
39

12
.8

3
14

.5
6

14
.9

7
14

.0
6

.8
2

1.
32 .7
6

1.
15

2.
22 .9
0

.8
2

5.
02

1.
81 .9
9

6.
00

1.
23

1.
32

3.
54

5.
18

4.
03

5.
18

6.
25

4.
11

4.
28

2.
30

56
.4

0
62

.7
6

66
.7

4
60

.2
3

2.
53

5.
05

2.
05

4.
95

11
.2

5

4.
80

5.
47

25
.5

9
9.

86

5.
21

28
.3

4

3.
89

5.
17

Id
. 1

6
29

.1
3

21
.5

1

28
.7

0
34

.7
6

22
.6

1
22

.2
9

13
.3

9

1.
23

1.
43

3.
61

2.
87

2.
90

2.
64

2.
82

3.
05

4.
41

3.
59

2.
69

3.
25

3.
66

3.
07

2.
07

3.
39

3.
51

6.
11

4.
03

6.
47

6.
74

6.
76

4.
84

6.
46

5.
23

19
.9

5
21

.8
6

22
.9

0
21

.0
3

.7
5

1.
75 .7
9

1.
64

3.
58

1.
96

1.
89

8.
49

3.
00

1.
96

9.
35

1.
35

1.
64

5.
37

9.
10

6.
75

8.
99

11
.1

2
7.

02
6.

95
3.

81

69
.3

8
77

.6
6

81
.7

9
74

.7
4

1.
38

4.
79

6.
60

1.
30

4.
17

2.
54

10
.7

2

38
.3

6
66

.6
9

2.
43

2.
00

4.
23

27
.2

2
9.

45
11

.1
4

4.
00

32
.1

5

3.
33

4.
40

IS
. 0

5
28

 7
7

21
.1

5
24

.4
0

28
.7

7
34

.6
9

21
.5

8
21

.8
6

11
.9

9

0.
03 .0
3

.0
1

.0
1

.0
2

.1
8

.0
0

.0
4

.0
5

.0
2

.0
8

.1
4

.0
5

.0
6

.0
5

.1
4

.0
3

.!,
;}

.0
5

.0
5

.0
6

.0
3

.0
2

.0
3

.0
5

x

62 62 61 60 64 42 66 60 60 62 65 61 67 66 47 64 A 3d 62 64 66 68 63



G
ila

 R
iv

er
 a

bo
ve

 w
as

h 
1.

8 
m

ile
s 

be
lo

w
 F

or
t 

T
ho

m
as

, A
ri

z.

Ja
n.

 1
5,

 1
9
4
4
..
..
  .

..
. .

..
F

eb
. 
1
8
..
..
..
..
..
..
..
..
..

M
ar

. 
1

7
 .

..
..

..
..

..
 ..

..
A

pr
. 1

4.
.. 
..

..
..

..
..

I.
..

.
M

ay
 5

..
..
..
..
..
..
 ..

..
..
.

M
ay

 2
6.

.. 
..

..
..

. .
..
..
..
 .

Ju
ne

 2
2,

 8
:0

6 
a.

 m
 ..

..
..

..
Ju

ne
 2

2,
 9

:0
6 

a.
 m

 _
_
 ..

.

Ju
ne

 2
2,

 1
1:

01
 a

. m
. .

..
..

.
Ju

ne
 2

2,
 1

2
m

..
 .
 ..

..
..

.

Ju
ne

 2
2,

 6
:0

5 
p.

 m
.. 
..

..
..

Ju
ne

 2
2,

 6
:5

5 
p.

 m
 ..

..
..

..
Ju

ne
 2

2,
 7

:5
8 

p.
 m

. _
_

 ..
Ju

ne
 2

2,
 9

 p
. m

 ..
..
..
..
..
.

Ju
ne

 2
2,

 1
0:

01
 p

. m
 _

  
 

Ju
ne

 2
2,

 1
1:

58
 p

. m
 ..

..
..

.

Ju
ne

 2
3,

 1
2:

59
 a

. m
 ..

..
..

.
Ju

ne
 2

3,
 2

 a
. m

  
..

. .
..

 ..
Ju

ne
 2

3,
 2

;5
»a

. m
. .

..
..

. .

Ju
ne

 2
3,

 5
 a

. m
  _

_
_

  

Ju
ne

 2
3,

 7
 a

. m
 ..

..
..
..
..

Ju
ne

 2
3,

 8
 a

. m
..

. _
_

_
 ~

Ju
ne

 2
3,

 1
0 

a.
 m

 _
_
_
_
 ..

Ju
ne

 2
3,

 1
1 

a.
 m

. _
_

_
  

Ju
ne

 2
3,

 1
2m

 ..
..
..
..
..
..

Ju
ne

 2
3,

 1
 p

. m
 _

 . _
_

_
JII

TI
B 

23
, 2

 p
. 

m
Ju

ne
 2

3,
 3

 p
. m

 .
 .
. 
..
.

Ju
ne

 2
3,

 4
 p

. m
..
..
 _

_
 ..

Ji
m

.f
i 

23
, 

f? 
n

. 
in

Ju
ne

 2
3,

 7
 p

. m
..

. _
_

_
 ..

Ju
ne

 2
3,

 8
:1

0 
p.

 m
_.

 ..
. _

Ju
ly

 1
8
..
..

..
 ..

..
..
..
..
..
.

O
ct

. 2
7
..
..
..
..
..
..
..
..
..
.

-

7.
43

13
.2

3
12

.3
8

17
.7

7
13

.1
3

15
.4

7

22
.7

1

22
.3

6

23
.3

6

22
.5

6

22
.5

6

19
 3

2
8.

39

3.
37

7.
07

7.
73

9.
70

8.
96

9.
13

13
.4

9

13
.4

0

13
.3

2

13
.1

6

13
.2

4

9 
62

4.
61

19
.3

5
38

.2
2

43
.4

1
52

.3
3

49
.2

7
50

.5
5

64
.7

5

66
.3

9

63
.8

9

66
.2

0

67
.0

3

co
 

o
n

9J
. 

9
8

6.
32

7.
33

5.
49

6.
54

3.
51

5.
38

3.
51

3.
02

4.
11

3.
43

3
0

0

6 
82

5.
59

5.
75

12
.4

7
14

.2
6

17
.6

5
16

.2
2

16
.9

9

22
.9

0

22
.9

0

22
.4

9

9Q
 

11

O
Q

 
o

n

23
.5

3
8

Q
Q

17
.9

1
38

.6
4

43
.7

1
55

.5
6

51
.6

1
52

.7
4

74
.4

6
74

.4
6

75
.0

2
75

.3
0

75
.0

2
75

.8
7

76
.1

5
75

.8
7

76
.1

5
75

.8
7

75
.5

8
75

.5
8

75
.0

2
75

.0
2

75
.0

2
75

.0
2

74
.7

4

74
 7

4
74

.1
7

74
.1

7
74

.1
7

74
.1

7
73

.8
9

74
.1

7
74

.7
4

74
 1

7
74

 7
4

74
.7

4
75

.3
0

75
.8

7
76

.1
5

75
.5

8
76

.1
5

76
.1

5
1

*
 

0
1

76
.1

5
75

.3
0

56
.6

9
23

.2
7

0.
06 .0

6

.0
6

.0
6

.0
6

0.
08 .0
8

.0
6

.0
5

.0
2

.0
4

.0
2

.0
2

. 
.0

2

.0
2

.0
2

.1
9

.0
3

-

64 66 68 66 69 67 64 65 64 65 65 67 65

2 to 0
0 <o



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S 

IN
 C

O
L

O
R

A
D

O
 R

IV
E

R
 B

A
SI

N
 C

on
ti

nu
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n

 e
qu

iv
al

en
ts

 p
er

 m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

du
ct

- 
an

ce
 

(K
X

10
«

o
f
 9

E
.O

0.
)

Si
lic

a 
(S

iO
j)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
(M

R
)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
a)

Su
l- 

fa
te

 
(S

O
i)

O
hi

o-
 

ri
de

 
(0

1)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

a)

B
o-

 
ra

te
 

(B
O

a)

D
is

so
lv

ed
 s

ol
id

s

Pa
rt

s 
pe

r
m

il
lio

n

T
on

s 
pe

r
ac

re
-

fo
ot

T
on

s
pe

r

H
ar

dn
es

s 
as

C
aC

O
s

T
ot

al
N

on
- 

ca
r-

bo
n-

at
e

Pe
r

ce
nt

 
so

 
di

um

G
ila

 R
iv

er
 n

ea
r 

G
er

oi
iim

o,
 A

ri
z.

O
ct

. 
1,

3,
 1

9
4
3
. 
 ..

..
..
..

O
ct

. 
6,

 9
, 1

3,
 1

5,
 2

0,
 2

2,
 2

6,

N
ov

. 2
, 5

, 1
2,

 1
6,

 1
9,

 2
7,

 3
0-

"N
Tr

tT
r 

Q
N

ov
. 
2
3
..
..
. .

..
_
_
_
._

  
.,

T
>

A
n 

7
 

in
 

1
7
 

9
1
 

9
4
 

9
ft

In
n
 
4
7
1
1
 

10
44

Ja
n.

 1
5

_
_

-_
.-

  .
..

..
..

..
Ja

n.
 1

8
..

..
..

..
..

..
..

..
..

.
Ja

n.
 2

1.
...

. .
..
..
..
..
..
..
.

Ja
n.

 2
8
. 

  
  
 .
.
 
 ..

..

Fe
b.

 1
. _

..
  

_
  

 -
Fe

b.
 4

..
. .
 .
._

  
 
 ..

.
Fe

b.
 8

..
  
_

-.
-.

. 
-.

_
.

Fe
b.

 1
0
..
..
  .

 ..
.-

-.
 ..

.
Fe

b.
 1

1.
.  
  
  
  
  
 .

Fe
b.

 1
5

..
..

..
..

..
.  
 ..

. _
Fe

b.
 1

8
..

..
..

..
..

..
..

..
..

Fe
b.

 2
2

..
..
..
..
..
. 
 ..

..
Fe

b.
 2

5
..
 .
 ..

..
..
..
..
..

Fe
b.

 2
9

..
..
..
..
..
. 
 ..

..

M
ar

. 3
..
..
..
. .

..
..

. .
..

..
.

M
ar

 7
 

j
M

ar
. 1

0
  

 ..
..
..
..
..
..
.

M
ar

. 1
4
  

 ..
..
..
..
..
..
.

M
ar

. 
1

7
  
 -
-
..
. 
 .
.

M
ar

. 2
1.

...
 ..

..
..
..
..
..
..

M
ar

. 2
4.

.. 
..
..
..
..
..
..
..
.

M
ar

. 
2
8
..

..
..

 .
..

..
 .

..
,

M
ar

. 
31

...
  
 
.
 
.
 
 .

33
.5

55 55
.2

64 32 7
K 53 99 85 80 fi
9 32 29

10
.3

3
9

78
0

 
1

Q

10
.4

8
7 

80
8

04
7 

49
11

 Q
8

5.
39

7 
e
n

ft
 

U
.

9.
23

E
 

Q
J

7.
59

4 
en

5 
44

7 
no

8.
58

7.
74

,
7

d
Q

13
.4

$
U

Q
ft

9
tQ

ft
 

f\4
.

6.
74

10
.0

8
ft

 
7
ft

11
.2

3
13

.5
8

1Q
 

A
Q

12
.9

8
11

 4
8

13
.4

8

fi
 
9

*

4 
n

o

4
9
Q

5.
35

1 
11

4.
69

3.
54

7
R

7

9 
on

3.
54

o 
07

4.
77

3
9O

3
7

ft

3
0

7

4.
03

3.
45

4.
61

4 
44

4 
69

6.
50

6 
o

n

5.
35

4.
61

5.
35

6.
58

6.
66

7.
73

7
 

A
ft

ft
 

9
9

7
Q

Q

ft
 

4
.7

8.
22

35
.6

3
28

.9
2

34
,0

1
25

.7
1

26
.2

7
91

 
n°

.
4.

1 
ft

9

16
.6

6
O

A
 

9.
Q

9
9
 

Q
7

29
.1

6
n
t\

 
9

7
0

0
 

K
K

21
.0

9
25

.5
8

22
.4

2
9O

 
9
J.

9
7

 
7O

27
.2

5
on

 
79

qo
 4

.1
on

 4
1

35
.1

0
42

.0
0

on
 n

Q

45
.1

0
44

.0
5

46
.3

6
44

 8
8

4
7

 
S

R

47
.8

1

3
K

A

6.
06

5.
45

6.
33

5.
98

5.
38

6.
10

6.
85

5.
13

6.
22

6.
39

6.
33

5.
33

6.
39

3.
70

3.
49

6.
32

6.
13

i? 
4f

i
4.

28
7.

41
5.

74
R

 
Q

7

5.
99

3.
69

4.
31

3
Q

Q

3 
64

6.
51

4.
85

5.
02

4.
41

4.
47

11
.4

1
8.

74
7

qq
10

.1
8

7.
50

7.
95

6.
14

13
.4

9

4.
73

6
fU

6 
79

a 
7n

5.
66

6.
87

6.
08

7 
14

6.
.4

1
Q

 
7

9

8.
29

8.
45

12
.7

6
1
0
 
M

10
.0

6
8.

81

10
.7

2
13

.1
2

1
9

 
4*

.

14
.6

8
 \

A
 

O
ft

15
.2

0
14

.7
2

1 
e 

74
,

15
.6

4

6.
60

V
7

 
9

1

28
.7

7
24

.2
5

33
.2

8
24

 4
0

25
.5

2
19

 7
4

4
9

 
8

7

W
S1

1Q
 

IS

21
.7

2
28

.0
6

18
.3

3
21

.5
8

10
 1

9
23

.9
7

20
.1

7
27

.5
0

26
.0

9
26

.6
5

39
.4

8
40

.3
3

11
 

87
27

.2
2

32
.7

2
41

.1
8

38
.6

4
45

.6
9

44
.2

8
47

.9
5

45
.9

7
A

n
 

G
A

49
.3

6

0.
09 ns .0
9

0.
03 .0
6

.0
6

.0
5

.0
7

.0
7

.0
8

.0
7

.0
8

.0
8

.0
8

.0
7

.0
8

.0
8

.0
5

.0
5

.0
6

.0
8

  
.0

4
.0

5
.0

5 (1
4

.0
4

.0
6

.0
5

.0
6

.0
5

.0
6

.0
4

.0
4

.0
4

.
-

68 66 66 68 68 67 66 66 67 65 66 68 69 67 72 73 68 69 69 69 67 68 70 68 74 72 72 70 68 t« 68 69 69
*



COLORADO RIVER BASIN 291

!ise&egec eseccsecegesess s

>§g§§gg« §s§g§SS§gSSfe§s§ 8

 OO iQOOOOOcO 00 i ® 0000 0000 i 00 OO 00 00 00 OOa 
5 OO i OOOO O lOOOOO lOOOOOOC

i i :
>ot^ 
§S3S

S

t-

§

8

g§S£5§ 5Sf:SSSSS^^^gS?SSg 5JSSSSSSSS2
SSSSS SSSggfeggSSggSigS iggiSSSSSSSS

ISSoiSSSS SSSSg&SRSggSS^S

: 1O 1C 
t~ oc

>"4<ia
)*tO

|tNo

SSSalfe SSga!S§8SSg§?r:SS
OtOrH^ ^MN^^tOtOtNtN^^HtOW^

88SS2S ^SSSSSSSSS^g
kQiO^OLOLO S^iOiO^^SS^OiOiftSSjif

2
§ 0 

o
CO' >0

*H ^H O 
1C (M CO

SS S

5S388838S; 8$g§S5l§S8S8888g353 S
i co 06 06 06 06 od 06 06 06 06 oi oi o> o> 06 o> o> o> o> od od od ad

!S3$22§g SgS?§Sf:2SS2S§goJS
>adi-4CDtOi-4cqc) i-Hcococie>i"5idcoididT|It^'*io

>0 

>C

 ^
i-H

oc J- ir
c< ? e< 10 a

e< CC a S s s or C£

E
OS

«
do

?!

E 

?

E
03 

i

S

E
OS

§
i 

E 
P

ex

E

<£>

CO

to

S

e

8

E
^D.P

S?
1-H tN

E E E

SS£
sss

EJEJE

CO

g

8

S5S 2
Sigg S

*

1O

1
2
CO

-EJ S. E E

p, p. ft ft P. P. P. " " "
COCOCOCOCOCOCO,^^ f^
CO-«*iOCDI^0005i-(i-( 1-1

 S

E

"

8

8

tNOJtN
i-4 COi  1

O1O«

E

o
CO

S3

3

ad

CO

E E

-

5
CO 
10

E

e<

cp 
 S

E

S2
Bfe

E E

3J -^ ^' 
OO CO 00

u5u5to

E
oSoSe9o3o3oSe9oSoS

E

c

a
OS 
Q«

I;

* 

N
O

8

5SS
a 10 u

CO

ss

to*
1O

co
O5

1O

S'EE

|ji

8 sis ?s s a'a'ss s gfatf a ffa" sf sf s s a s p" s ssf a a a" a" sf
liiiliililiillii ii§lli§§|§§i§|§



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 B
A

SI
N

 C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

du
ct

- 
an

cd
 

(K
X

10
« 

at
 2

5°
O

.;

Si
lic

a 
(S

iO
2)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
(N

a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
0

4)

C
hl

o
 

ri
de

 
(C

l)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

,)

B
o-

 
ra

te
 

(B
O

s)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

lio
n

T
on

s 
pe

r 
ac

re
-

fo
ot

T
on

s 
t>

er

H
ar

dn
es

s 
as

C
aC

O
s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
at

e

Pe
r

 
ce

nt
 

so
 

di
um

(O
 

C
O

 
(O

G
ila

 R
iv

er
 n

ea
r 

G
er

on
fa

no
 A

ri
z.

 C
on

ti
nu

ed

Ju
ne

 2
3,

 3
:3

0 
p 

m

Ju
ly

 4
..

..
..

. .
..
..
..
..
..
..

Ju
ly

?
..

..
..

..
..

..
..

..
..

..
Ju

ly
 9

  
 ..

..
..

..
..

..
..

.
Ju

ly
 1

0.
. .

..
..
..
 _

__
._

_,
..

Ju
ly

 1
4.

.. 
..
..
..
..
..
..
..
..

Ju
ly

 1
8

..
  
..
..
..
..
..
..
.

Ju
ly

 2
0.

.. 
..
..
..
. .

..
..
..
..

Ju
ly

 2
4
..
..
..
..
..
. .

..
..
..
.

Ju
ly

 2
5
..
..
..
..
..
 ..

..
..
..
.

Ju
ly

 2
7
..
..
..
..
..
..
..
..
..
.

A
ug

. 
1
  
..
..
..
..
..
..
..
..

A
ug

. 4
..
..
..
..
..
..
..
..
..
.

A
ug

. 
1
1
..
..
..
..
..
..
..
..
..

A
ug

. 
1
4
..
..
..
..
..
..
..
..
..

A
il

" 
16

A
ug

. 
2

2
..

..
 .
..
..
 .
..

..
..

..
A

ug
. 

24
.. 
..

..
..

 .
..
..
..
..
.

A
ug

. 
2
5
. 
 .
..
..
..
..
..
..
.

A
ue

. 
2
8
..
..
..
..
..
..
  
 ..

.

15
.0

7

16
.1

2

13
.9

3
14

.4
7

11
.1

8
12

.9
8

15
.9

2
2.

89
5.

69
1.

00
7 

90

12
.3

8
12

. 7
3

14
.6

2
1.

80
3.

99

2.
66

2.
80

6.
29

8.
14

7 
O

ft

5
Q

9

7.
89

6.
66

5.
76

.7.
 7

3 
'

,.
9
0

2.
71 .7
2

.7
.8

9
7.

89
«.

58 .8
1

1.
56 .7
2

1.
07

2.
63

54
.3

4

53
.4

6

53
.3

3
42

.5
6

42
.2

9
51

.0
7

52
. 3

7
11

.6
8

18
.7

6
5.

28
23

.9
1

48
.8

6
52

.5
8

44
.9

5
3.

23
8.

27

2.
09

5.
38

14
.7

9

3.
79

5.
03

2.
15

3.
43

5.
74

3.
05

'
2.

92
5.

18
2.

72
 5

.9
5

3.
59

3.
36

1.
36

1.
57

5.
06

3.
64

2.
98

2.
52

2.
85

4.
47

17
.2

4

16
.8

6
12

.7
8

16
.3

4
15

.3
4

13
.4

7
15

.6
6

15
.8

2
4.

14
5.

95
2 

fin
7.

89

15
.8

4
16

., 5
7

14
.2

6
.8

7
2,

66 .8
7

1.
79

4.
64

55
.5

6
55

.8
4

55
.8

4
56

.1
2

56
.1

2
56

.4
1

55
.5

6
43

.1
5

55
.2

8
42

.5
9

42
.5

9
52

.7
4

55
.0

0
8.

32
15

.2
3

1.
69

23
.2

7

51
.8

9
55

.0
0

46
.8

2
1.

33
8.

07
5.

47
1.

38
4.

57
2.

57
14

.5
2

0.
09 .0
9

.0
5

.0
5

.0
5

.0
5

0.
02 .0
2

.0
5

.0
5

.0
2

.0
7

.0
8

.0
2

.2
9

.0
3

.0
2

.1
3

.0
4

.0
6

.0
1

.0
0

.1
1

.0
4

.0
4

.0
8

70 69 72 71 67 71
  
7
1 69 76 69 67 RO 71 72 68 55 60 43 58 62



Se
pt

. 
1.
..
..
 ..

..
..
..
..
..
..

Se
pt
. 
5 _
 _
 .
..
..
..
..
..
.

Se
pt
. 
7.

..
..

..
..

.  
 ..

..
..

Se
pt
. 

12
..

 ..
..

..
..

..
..

..
..

Se
pt
. 
15

..
..

-.
-.

--
  
 ..

..
.

Se
pt
. 
16

 .
. 
..

..
..

..
..

..
.

Se
pt
. 

18
..
..
..
..
. 
..
..
..
..
.

Se
pt
. 
22
..
..
..
..
..
..
..
..
..

Oc
t.
 1
 
 ..

..
..
..
..
..
..
..
.

Oc
t.
 2
-.

.-
..

. 
 
 ..

..
..

..
.

Oc
t.
 1
0-

..
..

..
..

..
--

  
 ..

.
Oc

t.
 1
3-
__
..
_ .

  
 -
--
 _
--

Oc
t.
 1
6.

..
..

..
..

..
..

..
..

..
Oct

. 1
7.

..
..

..
..

..
  .

.;.
.

Oc
t.

 2
0
 
  
 
_
  
 
 . 
 
 .

Oc
t.

 2
4.

..
..

..
..

..
..

..
..

..
Oc

t.
 2
7
-
 
 
 .
..
..
 .
..
..
..
 .

Oc
t.

 3
1.

. 
  
..
..
..
..
..
..
.

2 
on

8.
20

5.
50

2.
85

10
.1

8

2.
80

3 
49

7.
84

9.
33

12
.4
8

12
.5

3
10
.0
8

6.
49

.6
5

.8
2

4.
85

2.
14 .0
9

.8
2

1.
32

3.
78

5.
51

4.
61

5.
76

6.
66

4.
03

2.
71

4 
Q
7

5.
60

v\
 A
n

14
.3
0

5.
82

31
.0
2

4.
66

6.
29

22
.3

4
32

.6
2

26
.4
4

33
.2
8

39
.8

4
26

.8
3

16
.0
3

3.
46

2.
80

2.
07

4.
46

3.
47

3.
62

3.
03

3.
69

3.
75

2.
98

5.
62

7.
33

5.
65

6.
30

5.
20

1 
R7

2.
12

9.
85

4.
50

1.
79

10
.0
1

1.
52

1 
Of
t

7.
02

10
.5
1

8.
47

13
.0

3
8.

49
4.

79

36
.6

6
4
0
 
0
9

tj
 
A
Q

2.
14

4.
12

31
.5
9

12
.9
7

22
.1

4
4.
34

32
.7

2

3.
67

5.
42

21
.5
8

32
.4
3

9
0
 
«

33
.2
8

40
.3
3

26
.9
3

15
.0
9

.0
1

.0
8

.0
3

.1
9

.0
6

.0
3

.0
6

.0
3

.0
6

.0
5

.0
6

.0
6

.0
2

.0
3

.0
6

64 61 70 65 60 67 56 57 69 71 65 65 67 64 64

G
ila

 R
iv

er
 1

 m
ile

 b
el

ow
 G

oo
dw

in
 W

as
h,

 n
ea

r 
G

er
on

im
o,

 A
ri

z.

D
ec

. 1
4,

 1
0
4
3
--

--
--

..
..
..

Ja
n.

 1
5,

 1
9
4
4
..
  _

_  
 
 

Fe
b.

 1
0

--
--

--
--

.-
   
 _

Fe
b.

 1
8
..
..
..
..
..
..
..
..
..
.

M
ar

. 
1

7
..

..
..

..
..

..
..

..
..

A
pr

. 
1

4
..

..
..

  
 ..

..
..

..
.

A
pr

. 
1
4
..
..
..
..
..
..
..
..
..

M
a
y

S
..

  
  .

..
..
..
..
 .

M
ay

 2
6.

.  
  
 
 .
..
..
 

Ju
ly

 1
8
..
..
..
..
--

- 
 
 
 ..

.
O

ct
. 
2
7
..
..
..
..
..
  
 ..

..
..

7
 

9Q

7.
34

8.
58

11
.0

8
10

.8
8

13
.0

8
12

.6
8

10
.0

8
13

.2
8

10
.5

3
8.

00
9.

28

3.
54

3.
21

4.
44

6.
00

6.
58

7.
65

6.
90

7.
07

7.
07

5.
02

4.
61

4.
77

20
.0

6
28

.3
4

36
.0

9
39

.8
4

46
.1

7
42

.7
6

43
.5

0
45

.4
0

37
.1

4
40

.1
2

26
.0

2

6.
02

6.
15

6.
36

6.
02

5.
15

4.
70

4.
92

2.
56

5.
00

4.
08

3.
26

5.
90

6.
12

5.
93

8.
41

11
.8

7
12

.0
1

15
. 0

5
14

.0
3

14
.0

7
14

.5
7

11
.5

8
10

.6
0

8.
30

in
 

q
o

18
.4

7
26

.5
1

36
.1

0
39

.2
0

47
.1

0
43

.4
3

44
.0

0
46

.2
5

36
.1

0
38

.0
2

26
.6

5

0.
06 .0
6

.0
8

.0
8

.0
4

.0
5

.0
5

.0
2 n
o

.0
3

.0
4

.0
3

_

66 66 69 67 70 60 68 72 60 70 76 66

G
ila

 R
iv

er
 %

 m
ile

 b
el

ow
 G

oo
dw

in
 W

as
h,

 n
ea

r 
G

er
on

im
o,

 A
ri

z.

M
ar

. 
17

, 1
9

4
4

 .
..
 ..

..
..
.

11
.6

8
6.

66
41

.0
8

5.
85

13
.2

0
40

.3
3
-
-

O
fU

fi
d

to C
O

 
O

O



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 R
IV

E
R

 f
iA

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

« 
at

 2
5°

 
0.

)

Si
lic

a 
(S

iO
,)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
3)

Su
l- 

fa
te

cs
oo

O
hi

o-
 

ri
de

 
(0

1)

Fl
uo

- 
ri

de
 

CF
)

N
i

 
tr

at
e 

(N
0

3)

B
o-

 
ra

te
 

(B
0

8)

D
is

so
lv

ed
 s

ol
id

s

Pa
rt

s 
pe

r 
m

il
 

lio
n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
O

aO
O

a

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

G
ila

 R
iv

er
 a

t 
G

er
on

im
o 

C
ro

ss
in

g,
 n

ea
r 

G
er

on
im

o,
 A

ri
z.

N
ov

. 
9,

 1
9
4
3
..
. 
 ..

..
..

..
N

ov
. 
2
3
..
..
..
..
. 
. .

..
..

Ja
n

. 
15

, 1
9
4
4
- 

..
..
..
..
.

F
eb

. 
1
0
.-

..
..
. 
 ..

..
..

..
F

eb
. 
1
8
-
 
 
 
 
.
 
 
 

M
ar

. 
1

7
..

..
..

..
..

 .
..
..
..
.

A
pr

. 
14

. _
_

 ..
..

. _
_
 ..

.

M
a
y

s
..
..
..
..
..
..
..
..
..
.

M
ay

 2
6
..
..
..
..
..
 ..

..
..
 ..

Ju
ne

 2
2 .

..
..
..
..
..
..
..
..
.

Ju
ly

 1
7

Ju
ly

 1
8
..

..
..

..
..

..
 ..

..
..

.
A

ug
. 

8.
 ..

..
..
..
..
..
..
..
..

O
ct

. 
2

7
..
..
..
..
..
..
..
..
..
.

6.
79

8.
88

6.
99

7.
34

7.
99

11
 2

8
10

.3
3

11
.6

8

10
.1

8
10

.4
8

6.
99

7.
99

6.
99

6.
29

7.
19

9.
03

3.
64

4.
52

3.
29

3.
29

4.
11

5.
51

6.
00

6.
68

6.
60

6.
09

4.
36

4.
36

3.
70

3.
62

3.
78

4.
52

21
.9

6
30

.2
7

19
.6

0
19

.8
1

26
.7

0
34

.6
4

37
.7

7
40

.3
1

40
.3

7
41

.0
2

31
.9

4
31

.2
2

29
.6

0
31

.0
6

28
.6

6
25

.9
8

5.
02

5.
75

5.
97

6.
16

5.
97

6.
61

5.
08

4.
33

3.
47

3.
70

2.
46

3.
36

2.
29

2.
82

3.
18

5.
77

6.
36

9.
12

5.
70

5.
87

7.
93

'
10

.9
3

12
.0

5
13

.2
2

12
.9

5
12

.9
9

9.
79

9.
72

8.
77

8.
52

8.
66

8.
08

20
.8

7
28

.7
7

18
.0

5
18

.3
3

24
.8

2
33

.8
4

36
.9

5
40

.8
9

40
.6

1
40

.8
9

31
.0

2
30

.4
6

28
.2

0
29

.6
1

  
27

.7
8

25
.6

6

0.
05 .0
3

.0
6

.0
8

.0
8

.0
5

.0
2

.0
3

.0
2

.0
1

.0
2

.0
3

.0
3

.0
2

.0
1

.0
2

ft 6 6 ft 6 6 7 ft 7 7 7 7 7 7 7 fi

G
ila

 R
iv

er
 a

t 
B

la
ck

 P
oi

nt
, 

A
ri

z.

O
ct

. 
1,

 3
, 
1
9
4
3
  
  .

..
..

O
ct

. 6
, 9

, 1
3,

 1
5,

 2
0,

 2
2,

 2
6,

 
2
9
..

..
..
. .

..
..

..
..

..
..

..
N

ov
. 2

, 5
, 1

2,
 1

6,
 1

9,
 2

7,
 3

0-

N
ov

. 
2

3
..

..
..

..
..

..
..

..
..

D
ec

. 3
, 7

, 1
0,

 1
7,

 2
1,

 2
4,

 2
8,

 
3
1
  .

..
..

..
..

..
..

..
..

..

Ja
n.

 4
, 7

, 1
1,

 1
8,

 2
1,

 2
5,

 2
8,

 
1

9
4
4
. 
..
..
. _

 ..
..
..
..

F
eb

. 
1,

 4
, 8

, 1
1,

 1
5,

 2
2,

 2
5,

 
2
9
  .

..
..
..
..
..
..
..
..
..

Fe
b 
1
8
-
..
  

  
 .

.
M

ar
. 

3,
 7

, 
10

, 
14

, 
21

, 2
4,

 
2

8
,3

1
. 
 ..

..
..

. .
..
..
..

M
ar

. 1
7
..
..
..
..
..
..
..
..
..

43
.5

67
.5

95
.7

67
.3

88
.5

8.
14

7.
39

7.
19

9.
13

7.
19

6.
69

6.
69

7.
09

6.
39

10
.6

8

6.
84

10
.1

8

4.
69

4.
28

3.
46

4.
61

4.
28

3.
04

3.
29

3.
21

4.
19

5.
51

5.
76

6.
17

30
.2

0
26

.2
3

22
.5

7
29

.7
8

24
.3

7
19

.3
1

21
.1

4
19

.3
4

26
.0

9
34

.2
0

36
.9

7
37

.4
2

3.
77

4.
62

5.
51

5.
67

5.
20

5.
91

5.
80

5.
94

4.
52

5.
98

- 
1.

97
4.

79

9.
31

7.
85

6.
50

9.
06

7.
22

5.
58

6.
06

6.
73

7.
74

10
.8

1

11
.3

9
12

.0
1

6.
20

29
.9

0
25

.3
8

21
.1

5
28

.7
7

23
.2

7
17

.4
9

19
.1

8
1

7
 0

1

24
.2

5
33

.5
6

36
.1

0
36

.9
5

0.
08 .0
9

.0
7

0.
05 .0
5

.0
5

.0
2

.0
7

.0
6

.0
8

.0
6

.0
7

.0
4

.0
4

.0
2

70 69 68 68 68 66 68 65 71 68 76 70



A
pr

. 4
, 7

, 1
1,

 1
8,

 2
1,

 2
5,

 2
8.

A
pr

. 
1
4

..
  

  
  
 
 
  

M
ay

 2
, 9

, 1
2,

 1
6,

 1
9,

 2
3,

 3
0.

M
ay

 2
6

  
.
 
 
-
-
 
-

Ju
ne

 2
, 6

, 
9,

 1
3,

 2
0,

 2
7
  

Ju
ly

 4
, 7

, 1
0-

11
, 1

4,
22

,2
7.

.
Ju

ly
 9

, 
2

4
..

..
  -
 
  
 -

Ju
ly

 1
8
 
 
 
 
 
 
 

Ju
ly

 2
0,

 2
5
..
..
. .
.
 
 
 
 
 -

A
ug

. 
1,

 4
, 
2
9
. 
  
  
  

A
ug

. 
10

, 
15

-1
7,

 2
6
- 

  
 

S
ep

t. 
1,

5,
 1

2,
 2

2
   
 
 
 

S
ep

t. 
6-

7,
 1

8,
 3

0
  
  
 -

S
ep

t.
 9

, 
15

 _
  
  
 
 
 ,.

O
ct

. 
1,

 3
0

..
  

  
  
  
 .

O
ct

. 6
, 1

0,
 1

3,
 1

7,
 2

0,
 2

4,
31

.
O

ct
. 
2
7
 
 
 
 
 
 
 
 
 
 

24
.7

13
.8

4.
42

8.
24

11
.4

8

9.
18

11
.3

3
11

.0
8

8.
04

8.
19

5.
89

15
.0

7
5.

69
2.

10

6.
39

6.
94

7.
99

6.
17

6.
50

6.
00

6.
66

6.
41

4.
93

4.
52

2.
96

7.
07

2.
30 .9
0

3.
54

3.
45

4.
77

39
.1

8
40

.1
1

39
.5

3
40

.5
4

40
.5

2
33

.8
9

31
.0

2
23

.2
5

43
.5

9
20

.0
4

7.
39

25
.9

2
26

.6
7

25
.7

0

1.
92

A.
 

4Q

2.
54

A.
 

1
4

3.
51

2.
44

3.
80

3.
23

3.
57

3.
16

3.
95

3.
18

3.
31

4.
70

12
.3

7
1
9
 
0

7

12
-2

4
13

.2
0

13
.0

3
10

.4
9

9.
45

7.
27

5.
62

2.
58

7.
77

8.
08

8.
08

39
.2

0
40

.6
1

39
.7

7
41

.1
8

41
.4

6
33

.8
4

30
.4

6
21

.4
3

46
.8

2
19

.1
8

3.
78

24
.6

8
25

.6
6

1.
83

7.
19

25
.2

4
2.

93
9.

03
5.

13
23

.8
3

25
.6

6

.0
7

.1
2

.0
7

.0
7

.0
8

.0
7

.0
8

.0
3

.0
2

.0
4

.0
1

.0
1

.0
2

.0
2

.1
0

.1
2

.0
7

.0
1

.1
4

.0
1

.0
2

 -
"
"

73 69 72 ftQ 70 72 71 72 66 71 71 72 72 67

G
ila

 R
iv

er
 a

t 
C

al
va

, 
A

ri
/,.

O
ct

. 6
, 9

, 1
3,

 1
7,

 2
3,

 2
6,

 3
0,

 
1
9
4
3
..
  .
 
 
 ..

..
..
 ..

.
N

ov
. 

5,
 1

6,
 1

9,
 2

7
 
 
 
 

N
ov

. 
2
3
  
  
 
  
  
 
 

D
ec

. 
3,

 7
, 1

7,
 2

4,
 2

8
  

  
.

D
ec

. 
14

-.
  
 
 
  
  
 
  

Ja
n

. 
4,

 7
, 

18
, 2

5,
 2

8,
 1

94
4.

.

F
eb

. 
4,

 8
,1

5
,2

5
-.

  
  

F
eb

. 
18

. .
..

..
..

 .
..
. .

..
..
.

M
ar

. 
3,

 7
,1

4
,2

4
,2

8
  

 
M

ar
. 
1
7
  
 
 
 
 
.
 
 
 

A
pr

. 
4,

 7
, 

18
, 2

5,
 2

8
..

..
..

.
A

pr
. 

1
4
..

- _
_
_
 -
-
-
  
 

M
ay

 5
--

  
 ..

. 
..
.  
 
 
 .

M
ay

 9
, 

16
, 

19
, 2

3,
 3

0
  
 

M
ay

 2
6

-.
. 
  
..
.  
 
 
 
 -

Ju
ly

 1
9-

20
, 2

5.
 -
--

--
--

--
A

ug
. 

10
-1

1,
 1

5,
 1

7,
 2

0,
 2

4,
 

2
6

 
 
 
 
 
 
 
 
 
  

S
ep

t. 
5,

 1
2-

_.
_-

 _
 . 
_
 ..

.
S

ep
t. 

6-
7,

 2
6,

 2
9
.-

. _
 --

.
S

ep
t. 

9
,1

8
-.

. 
  
 
 
 

O
ct

. 
6,

 1
3
,1

7
,2

4
  
 -

.
O

ct
. 
2
7
  

  
 
 _

_.
  
 
  
 

39
.4

70
.2

94
.3

70
.1

42
.9

7.
94

7.
19

7.
49

7.
49

6.
64

5.
99

6.
29

6.
14

6.
14

8.
39

6.
69

10
.1

3
8.

58
10

.0
8

10
.2

8
9.

08
10

.4
8

9.
48

2.
20

9.
98

4.
44

4.
36

3.
87

4.
36

3.
87

2
0f

i

3.
37

3
fU

4.
36

4.
85

5.
51

6.
00

5.
92

6.
09

6.
09

6.
43

6.
00

5.
92 .8
2

5.
10

V
7 

4f
t

27
.4

5
24

.6
9

28
.0

2
22

.4
1

19
.3

8

91
 

Q
ft

18
.8

6
27

.8
3

30
.7

4
35

.6
2

35
.6

9
37

.8
1

37
.0

5

V
7

 
«Q

39
.0

1
39

.0
7

37
.9

5

5.
61

29
.3

2

3.
54

4 
34

5.
27

4.
38

5.
16

5.
29

5.
06

5.
41

3.
64

4.
97

2.
72

4.
41

2.
20

3.
67

3
V

7

2.
59

3.
20

2.
15

3.
93

4.
88

8.
33

7 
O

Q
7 

04
8.

12
6.

41
5.

35

6 
04

5.
23

8.
06

9.
06

10
.4

5
11

.0
1

11
.1

0
11

.1
8

11
.3

0
10

.7
4

11
.1

6
9 

91

1.
50

9.
04

27
.9

2
26

.6
5

23
.6

9
27

.3
6

21
.2

9
17

.6
3

1Q
 

ft
ft

17
.3

4
26

.5
1

29
.9

0
35

.5
4

36
,3

8
38

.9
2

38
.3

6

tO
 

4R

40
.0

5
41

.1
8

J.1
 

1R

5.
36

3 
in

26
.2

3
1.

81
5.

36
2.

09
30

.4
6

0.
08 .0
7

.0
7

.1
2 no .0
7

0.
05 .0
2

.0
5

.0
1

.0
6

.0
6

.0
6

.0
6 m .0
5

.0
4

.0
2

.0
2

.0
1

.0
1

.0
2

.0
1

.0
2

A
O

.0
2

.
69 70 ftQ 70 68 68 ft

Q 67 73 70 74 69 72
  

70 70 73 70 71 65 66



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F 
ST

R
E

A
M

S 
IN

 C
O

L
O

R
A

D
O

 H
lf

E
R

 6
A

S
IN

 C
on

ti
n

u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

if
ic

 
co

n
 

du
ct

 
an

ce
 

(K
X

10
« 

at
 2

6°
 

C
.)

Si
lic

a 
<S

iO
s)

Ir
on

(F
e)

C
al

 
ci

um
 

(C
a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

Su
l-

 
fa

te
 

(8
00

C
hl

o
 

ri
de

 
(0

1)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
0

8)

B
o-

 
ra

te
 

(B
O

s)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

fo
ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

j

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

Pe
r

 
ce

nt
 

so
 

di
um

Sa
n 

F
ra

nc
is

co
 R

iv
er

 2
 m

il
es

 a
bo

ve
 C

lif
to

n,
 A

ri
z.

T
o
n
 

in
 

1
0

4
4

A
ug

. 
1

  
 
  
  
 
  
  

N
ov

. 
1

  
  
 
 -
 
 
  

2.
20

 
2.

40
 

2.
45

.9
9 

1.
15

 
.9

9

2.
52

 
2.

97
 

2.
57

3.
35

 
3.

49
 

3.
46

0.
35

 
.4

4 
.3

3

1.
97

 
2.

59
 

2.
17

0.
04 .0
4

O.
QO

 
.0

0
.0

1

 
 
 

r
44

 
HJ

 
46

 
H

43 
o

S
an

 F
ra

nc
is

co
 R

iv
er

 a
t 

C
lif

to
n,

 A
ri

z.
 

 

T
an

 
10

 
1Q

A
1

A
u
g

.l
  
  
 
 
 
 
 ..

. .
..

N
ov

. 
1
 
 
 
 
  
 
  
 

60
 

25
 

50

3.
59

 
3.

79
 

3.
24

1.
07

 
1.

40
 

.9
9

6.
78

 
7.

02
 

6.
57

3.
38

 
3.

49
 

3.
46

0.
40

 
.4

8 
.3

5

7.
61

 
8.

18
 

5.
92

0.
04

 
.0

6 
.0

6

0.
01

 
.0

0 
.0

2

69
 

2
 

67
 

S
 

. 
67

 
5

 
B

B
lu

e 
R

iv
er

 a
bo

ve
 J

u
an

 M
il

le
r 

C
re

ek
, 

ne
ar

 C
li

ft
on

, 
A

ri
z.

 
^ K^

Ju
n

e 
25

, 1
9
4
4
..

..
..

..
..

..
3.

3
3.

04
1.

64
1.

90
3.

72
0.

46
2.

40
29

 
H

E
ag

le
 C

re
ek

 a
t 

P
he

lp
s-

D
od

ge
 p

um
pi

ng
 p

la
nt

, n
ea

r 
M

or
en

ci
, A

ri
z.

Oc
t.

 1
-1
0,
 1
94
3.
-.
..
- 
 ..

Oc
t.

 1
1,
14
-1
8.
..
. 
  
 -.

Oc
t.

 2
8-

31
-.

..
  
..
..
..
..

No
v.
 1
-1
0 
--
  
 -
--
--
--

No
v.
 1
1-

20
  
 
  
 
 .
..

No
v.

 2
1-

30
- 
 
 - 
--
--
--
-

De
c.
 1
-1
0 

._
--
- 
 
 
  
 
 .

De
c.

 1
1-
20
..
..
- 
  
..
. .

De
c.

 2
1-
31
..
.-
- 
 
  
  
.

Ja
n.
 1

-1
0,
 1
94

4.
-.

  
 
  
 

Ja
n.

 1
1
-
2
0
 
 
 
  
 
 
-

Ja
n.

 2
1-
29
  
 .
 
 
 
 

Fe
b.

 9
-1

0-
- 
 
  
  
  
 

Fe
b.

 1
1-
20
  
  
 
 
  

Fe
b.

 2
1-
29
..
. 
  
 
 
.

2,
20

2.
20

2.
15

2.
20

2.
20

2.
20

2.
20

2.
15

2.
16

2.
20

2.
20

2.
20

2.
20

2.
20

2.
15

1.
64

1.
64

1.
64

1.
64

1.
64

1.
64

1.
64

1.
56

1.
64

1.
64

1.
64

1.
64

1.
81

1.
64

1.
64

1.
35

1.
35

1.
44

1.
26

1.
26

1.
26

1.
26

1.
26

1.
26

1.
22

1.
26

1.
30 1.

1.
13

1.
13

0.
12 .1
1

.1
3

.1
2

.0
8

.0
8

.0
7

.0
6

.1
1

.1
0

.1
0

.0
9

29
.1

2
.1

1

4.
25

4.
21

4.
10

4.
21

4.
18

4.
21

4.
16

4.
15

4.
17

4.
22

4.
14

4.
25

4.
34

4.
15

4.
16

0.
18 .1
9

.2
5

.1
9

.1
8

.1
7

.1
8

.1
9

.2
0

.1
9

.2
1

.2
1

.2
0

.1
8

.1
8

0.
76 .8
2

.8
2

.7
3

.7
9

.7
6

.7
6

.7
3

.7
0

.7
3

.7
3

.8
2

.7
3

.7
1

.7
1

0.
03 .0
3

.0
3

.0
3

.0
3

.0
3

.0
3

.0
3

.0
3

.0
3

.0
3

,.
03 .0
3

.0
3

.0
3

0.
00 .0
0

.1
1

.0
2

.0
1

.0
0

.0
0

.0
0

.0
2

.0
1

.0
0

.0
2

.0
0

.0
0

.0
0

25 25 27 24 24 24 24 25 24 24 24 25
'

2C 22 22



M
ar

. 
1
-
1
0
  
-
-
  
  

M
ar

. 
1
1
-2

0
--

..
-.

--
--

.-
..

M
ar

. 2
1

-3
1

   
 
 
 ..

.
A

pr
. 
1
-
1
0
. 
  
  
  

A
pr

. 
1

1
-1

9
..

. 
   
 
 

4.
6

2.
15

2.
20

2.
20

2.
20

2.
15

2.
15

1 
64

1.
56

1.
64

1.
64

1.
64

1.
73

1.
17

1.
22

1.
22

1.
26

1.
22

1.

.1
0

.1
0

.1
1

.1
1

.1
2

69

4.
18

4.
14

4.
28

4.
19

4.
15

4.
13

.1
8

.1
7

.1
8

.1
8

.1
7

.2
7

.7
3

.7
3

.7
6

.7
6

.7
9

1.
10

.0
3

.0
3

.0
3

.0
3

.0
3

.0
1

.0
0

.0
1

.0
1

.0
0

.0
7

 

23 24 24 24 24 30

Sa
n 

Si
m

on
 C

re
ek

 a
t 

m
ou

 th
, n

ea
r 

So
lo

m
on

sv
ill

e,
 A

ri
z.

M
ay

 1
, 1

9
4

4
   
 
  
  

2.
99

1.
15

5.
95

3.
63

1.
27

5.
13

0.
03

59

H
aw

k 
H

ol
lo

w
 W

as
h 

at
 m

ou
th

, n
ea

r 
T

ha
tc

he
r,

 A
ri

z.

N
ov

. 
2
5
..
--

--
-.

. .
..

..
. .

..
D

ec
. 1

3.
 .
..
..
..
..
..
 ..

..
..

F
eb

. 
1
4
..

. _
  
 
.
 
.
.
.

M
ar

. 
1
5
  

  
 
  
 
  

A
pr

. 
1

2
..

..
  .

..
..

..
..

..
M

ay
 3

.  
 
  
 
  
  
 
 

M
ay

 2
4.

.. 
..

..
..

 ..
..
..
. .

O
ct

. 2
8

..
. 

  
 
  
 
  

C
ift

 
in

6.
19

3.
29

20
.4

*1
8.

62
5.

41

4.
37

4.
85

7.
47

7.
39

5.
87

15
.5

1

16
.5

0 
12

.1
3

16
.5

0 
16

.9
2

5.
47

5.
70

0.
35

68

A
sh

 C
re

ek
 a

t 
m

ou
th

, n
ea

r 
P

bn
a.

 A
ri

z.

N
ov

. 
2

5
..

..
..

  .
..
..
..
..

D
ec

. 
1
3
_
_
  
  
   
 
 

Ja
n.

 1
3,

 1
9
4
4
..

. 
  
 
 ..

.
Fe

b.
 1

4
..
.-

  
..
.  
  
 .

M
ar

. 
1

5
  
 .
 _

  
_
..

A
pr

. 
1
2
. 
  
 
 
  
  
 ..

M
ay

3
..
  
 
 
 
 
 
 
 

M
ay

 2
4 
.
-
-
-
-
 
 _

 ..
.

Ju
ne

 2
, 7

, u
. 
..

..
..

..
..

..

O
ct

. 2
8
   
  
  
 
  
  

O
ct

. 3
0

..
. 

  
   
  
  

1.
4

3
7Q

3.
39

2.
85 .7
0

9
 

71

1.
56

3.
12

2 
o

n

18
.6

3

11
.0

3

26
.8

8
27

. 3
1

Q
 

(\
K

5.
69

8.
13

6.
33

3.
85

2.
27

5.
56

n 
48

1
9

 
Q

7

6.
88

7.
90

17
.2

0
7.

05
17

.9
1

17
.4

9
18

.7
6

18
.7

6
18

.4
7

17
.7

7
4

 
Q

l

4.
17

0.
08

0.
26 .1
2

.4
0

.4
5

74 69

'

82 89

to C
O



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
L

Y
SE

S 
O

F
 S

T
R

E
A

M
S 

IN
 C

O
L

O
R

A
D

O
 R

IV
E

R
 B

A
S

IN
 C

on
ti

n
u

ed

C
he

m
ic

al
 a

na
ly

se
s,

 i
n 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
o

n
 C

on
ti

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

M
ea

n 
di

sc
ha

rg
e 

(s
ec

on
d-

 
fe

et
)

Sp
ec

ifi
c 

co
n

 
du

ct
 

an
ce

 
(K

X
10

! 
at

 2
5°

 
C

.)

Si
lic

a 
(S

iO
a)

Ir
on

 
(F

e)
C

al
 

ci
um

 
(C

a)

M
ag

 
ne

 
si

um
 

(M
g)

So
di

um
 

(N
a)

Po
 

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

Su
l-

 
fa

te
 

(S
0

4)

C
hl

o
 

ri
de

 
(0

1)

Fl
uo

- 
ri

de
 

(F
)

N
i

 
tr

at
e 

(N
O

s)

B
o-

 
ra

te
 

(B
O

s)

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

T
on

s 
pe

r 
ac

re
- 

- 
fo

ot

T
on

s 
pe

r 
da

y

H
ar

dn
es

s 
as

 
C

aC
O

s

T
ot

al
N

on
- 

ca
r-

 
bo

n-
 

at
e

P
er

 
ce

nt
 

so
 

di
um

to «o 0
0

C
ot

to
n 

w
oo

d 
W

as
h 

at
 P

im
a,

 A
ri

z.

N
ov

. 4
, 1

94
3.

...
. _

 ..
..
..

N
ov

. 
2

5
..
..
 ..

..
..
..
..
..
..

D
ec

. 
1
3
..
..
..
  .

..
..

..
..

.
Ja

n.
 1

3,
 1

94
4.

. _
_
 ..

..
..
.

Fe
b.

 1
4
..
..
..
..
..
..
..
..
..
.

O
ct

. 2
8,

 1
2m

 _
 ..

..
..

..
.

O
ct

. 3
0
..
..
..
 _

_
 ..

..
..
..

4.
15

 
4.

23
 

4.
09

 
4.

68
 

6.
60

 
4.

03
3.

78
2.

99

M
at

th
ew

s 
W

as
h 

ne
ar

 G
le

nb
ar

, A
ri

z.

A
ug

. 8
, 1

9
4

4
   
 
 
_
.
.

1.
20

0.
62

15
.0

3
6.

39
3.

50
7.

76
0.

10
0.

10
89

M
ar

kh
am

 W
as

h 
at

 m
ou

th
, 

ne
ar

 E
de

n,
 A

ri
z.

O
ct

. 2
8,

 1
94

3.
.. 
_
_
_
 ..

..
.

 
7.

19

B
la

ck
 R

oc
k 

W
as

h 
at

 B
la

ck
 R

oc
k,

 n
ea

r 
F

or
t 

T
ho

m
as

. 
A

ri
z.

M
ar

. 2
6,

 1
94

4 _
_

 ..
..
..
..

0.
57

0.
58

0.
07

0.
00

B
la

ck
 R

oc
k 

W
as

h 
at

 m
ou

th
, a

t 
F

or
t 

T
ho

m
as

, 
A

ri
z.

N
ov

. 2
6,

 1
94

3.
. _

_
_
_
_
 ..

D
ec

. 1
6.

.. 
. _

_
 ..

..
 _

_
 ..

.
Ja

n.
 1

4,
 1

94
4.

.. _
 . _

 ..
..

F
eb

. 
15

.. _
_
_
_
 ..

. _
 ..

M
ar

. 1
6 _

 . _
_
_
 ..

 _
 ..

A
pr

. 1
3

..
..

..
. 

 ..
..

..
..

.

M
ay

 2
5.

 _
 . _

_
 .
 .
..
..

O
ct

. 2
8

..
..

..
  .

..
..

..
..

.

10
.0

3 
7.

59
 

40
.7

3

5.
10

 
4.

03
 

25
.4

9

25
.2

6 
22

.4
3 

10
0.

48

5.
59

 
5.

79
 

3.
52

7.
50

 
6.

72
 

36
.2

3

15
.3

7 
11

.1
4

27
.2

2 
21

.4
3 

12
6.

 9
1 

12
8.

 3
2 

58
.1

0 
29

.6
1

1.
13

0.
08

 
.1

1
.0

4
 >

63
 

66
 

60



COLORADO RIVER BASIN 299

Goodwin Wash near at mouth, Geronimo, Ariz.
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Pecos River at and near______ 143,144-146 

Carlsbad Project Main Canal, near Carlsbad, 
N. Mex--.-              155-156

Casselman River at Markleton, Pa    .. 72,78 
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Louisiana, analyses of waterfrom.__ 10-11,106-117 
Loving, N. Mex., refinery intake canal near._ 157 
Lower Mississippi River Basin____ 10-11,93-115 
Loyalhanna Creek, at Kingston, Pa_____ 71,77 
Loyalsock Creek, at Loyalsock, Pa______ 20,32 
Lycoming Creek, near Trout Run, Pa____ 20,32

M

McElmo Creek, near Cortez, Colo......__ 248,277
Magnesium in water, determination of_ __ 6-6
Mahantango Creek East, near Dalmatia, Pa. 21,33
Mahoning Creek, at Punxsutawney, Pa__.. 70,78
Malaga, N. Mex., Pecos River near.____ 146-148
Mancos River, south of Cortez, Colo. _ __ 248,277
Manganese in water, determination of _____ 6
Manuel's Branch, near Fort Myers, Fla___ 69,62
Markham Wash, near Eden, Ariz._____ 268,298
Matthews Wash, near Glenbar, Ariz __ 267,298
Miami, Fla., Biscayne Canal in and near__ 54-55

Coral Gables Canal in and near._____ 67
Little River Canal in and near       55^56
Tamiami Canal in and near. _______ 66
tidal canals in and near__......__... 54-67

Page
Miami Canal, at Water Plant, Hialeah, Fla.. 52,53 
Middle Fork of Bayou D'Ar bonne, near

Bernice, La__________. . HI 
Moncure, N. C., Deep River at..__..    41-44 
Monocacy Creek, at Bethlehem, Pa..._   14,26 
Monongahela River, at Braddock, Pa     71,77 

near Greensboro, Pa..___... .... - 71,77 
Montezuma, Ga., Flint River at ....    64-67 
Moshannon Creek, at Osceola Mills, PI__. 18,30 
Money Creek, at Sonestown, Pa..   -    20,32

N

Nantaches Creek, near Montgomery, La..... 110
Natalbany River, at Baptist, La. ..     113 
Neshaminy Creek, near Langhorne, Pa    14,26 
Neuse River, near Clayton, N. C.....   - 37-40
New Mexico, analyses of water from.      10, 

93-98, 128-130, 130-151, 155-157, 166-174, 
214-216, 224-226, 247, 249, 277, 278, 

Nitrate in water, determination of_      7 
North Atlantic slope basins...      9,13-18 
North Bald Eagle Creek, at Beech Creek

Station..       ..   19,31 
North Branch Mahoopany Creek, near Level- 

ton, Pa           17,29
North Carolina, analyses of water from    9,37-51 
North Fork St. Lucie River, near Fort Pierce,

Fla.__..__. ---.__..__ 60,63 
North New River Canal, near Fort Lauder-

dale, Fla...    .....  .  62,63

O

Ohio River Basin..........         10,68-79
Oil Creek, at Rouseville, Pa.        69,75 
Oklahoma, analyses of water from    10,101-105 
Orange River, near Fort Myers, Fla   ... 69,62 
Orla, Tex., Pecos River near.____    152-154 
Oxygen consumed, determination of     4

Palm Beach County, Fla., canals in_    52,63 
Paxton County, near Pembrook, Pa     23,36 
Pearl River, near Bogalusa, La         108 
Pecos, Tex., Salt Draw near____    158-161 

Toyah Creek near__.-..--_  .   162-165 
Pecos River, at and near Carlsbad, N. Mex.. 143,

144-145 
at Red Bluff, N. Mex....   -   149-151
below Alamogordo Dam, N. Mex    132-135 
near Acme, N. Mex...       . 136-139 
near Artesia, N. Mex....        140-142
nearl Carlsbad, N. Mex.....      169,173
near Lakewood, N. Mex.........    168,173
near Malaga, N. Mex....      .. 146-148
near Orla, Tex...    .        162-154 

Penn Creek, at Penns Creek, Pa.       21,32 
Pennsylvania, analyses of water in  9,13-36,68-79 
Percent sodium in water            8 
Perkiomen Creek, at Graters Ford, Pa  - 16,27 
pH in water samples, determination of..    4 
Pine Creek, at Cedar Run, Pa....       20,32
Pohopoco Creek, near Parryville, Pa.     13,26
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Potassium in water, determination of., 
Publications, reference to.._____.

Page
6

12

R

Raystown Branch Juniata River, at Saxton,
Pa................................ 22,33

Redbank Creek, at St. Charles, Pa______ 70,75 
Red Bluff, N. Mex., Pecos River at____ 149-151 
Red River, at Denison Dam near Colbert,

Okla              101-103
nearGainesville,Tex..._________ 99-100

Redstone Creek, at Waltersburg, Pa_____ 72,78
Refinery intake canal, near Loving, N. Mex_ 157
Reservoir behind Conchas Dam, N. Mex___ 96-98
Ridley Creek, at Moylan, Pa..___.___.. 15,27
Rio Grande, above South Fork, Colo____ 166,170

at and near Courchesne, N. Mex...__ 167,171
at bridge below Arrey, N. Mex____ 167,171
at Picacho bridge, Fair Acres, N. Mex_ 167,171
at San Acacia, N. Mex................. 128-130
near Alamosa, Colo___________ 166,170 
near Brownsville, Tex__________ 131 
near Embudo, N. Mex._________ 166,170 
near Monte Vista, Colo.___.,____ 166,170 
near Otowi, N. Mex................._ 166,170
near Rincon, N. Mex_________.. 167,171 
near Taos Junction Bridge, N. Mex.... 166,170

Rio Rita, near Santa Rosa, N. Mex....__ 169,173
Rock (Benner) Spring, near Bellefonte, Pa__ 19,31 
Rocky Arroyo, near Carlsbad, N. Mex___ 169,174

Saflord, Ariz., Gila River at...___.__. 230-233 
Saline Bayou, near Lucky, La___  __ 109 
Salt Draw, near Pecos, Tex_.________ 168-161 
Salt (Screwbean) Draw, near Orla, Tex___ 175 
San Acacia, N. Mex., Rio Grande at    128-130 
Sanchez, N. Mex., Canadian River near___ 95-95 
San Francisco River, at and near Clifton, Ariz. 238-

241,265-266,296
San Jose Canal, near Solomonsville, Ariz... 269,299
San Juan River, above Pagosa Springs, Oolo. 247; 276

at Ship Rock, N. Mex...  .    214-216
near Blanco, N. Mex..  ___    247,277
near Bluff, Utah.     . .   217-223

San Simon Creek, near Solomonsville, Ariz.. 266,297 
Savannah Canal, near Fort Pierce, Fla........ 60,63
Schuylkill River, at Pottsville, Pa ..   . 14,26 
Sediment determinations. See Suspended

sediment.
Seven Rivers, near Lakewood, N. Mex   169,173 
Shamokin Creek, at Weigh Scale, Pa.     21,33 
Shenango River, at Sharpsville, Pa...     73,79 
Sherman Creek, at Shermandale, Pa.--.._. 23,35 
Ship Rock, N. Mex., San Juan River at._ 214-216 
Silica in water, determination of___  -... 5 
Sinnemahoning Creek, at Sinnemahoning,

Pa...           19,31
Sitting Bull Falls, near Carlsbad, N. Mex.. 169,174 
Slippery Rock Creek, at Wurtenburg, Pa..... 73,79
Smithville Canal, near Thatcher, Ariz....   269-270,

299-300 
Sodium in water, determination of.        6

Pag*
Solomon Creek, at Wilkes-Barro. Pa_____ 17,29 
Solomonsville, Ariz., Gila River near___ 227-229 
South Atlantic slope and eastern Gulf of Mex 

ico basins.  ..   ........ 9,37-67
South Bend, Tex., Brazos River near....... 118-121
South Branch Codorus Creek, near York, Pa.. 24,36 
South Fork of Rio Grande, nea- South Fork,

Colo-  .        - 167,171
South Fork Tenmile Creek, at Jefferson, Pa.. 71,77 
South Spring River, near Roswe1), N. Mex.. .169,173 
Specific conductance of water, determination

of      . ,.        4-5 
Spring Creek, near Axemann, Pa______ 19,31 
Standing Stone Creek, near Hux tingdon, Pa. - 22,33 
Stony Creek, at Ferndale, Pa.. ________ 70,76 

near Dauphin, Pa______________ 23,35 
Sulfate in water, determination of---------   6
Suspended sediment, size analyses of ____ 198-199

222-223 
tables of.        . ...... 84-85,90-92,

185-186,190-191,19P-197,212-213,220-221 
Susquehanna River, at Falls, P\............. 16,28

at Marietta, Pa....._   .    .. 16,28
at Sunbury, Pa..__-_-_ __..  16,28 
at Towanda, Pa____________  16,28 
at Wilkes-Barre, Pa__________... 16,28 

Susquehanna River Basin in Pennsylvania,
miscellaneous streams in.___... 19-36 

Swatara Creek, at Harper Taven, Pa.. .... 24,36

Tamiami Canal, in and near M'ami, Fla   56 
near Coral Gables, Fla.____.-.....--. 52,63

Tangiphoa River, at Robert, La. ..'    113 
Temperature of water, tables of-       40, 

, 44,48,67,83,89,103,127,195 
Ten Mile Creek, near Fort etene, Fla _   60,63 
Tensas River, at Tendal, La___      111 
Texas, analyses of water from_       -. 10,11, 

99-100,118-127,131.152-154,158-165,175 
Thompson Spring, at State College, Pa__   19,31 
Tickfaw River, at Holden, La____ .-   113 
Tidal canals in and near Miami Fla-     54-57 
Tidwell Canal, near Solomonsvflle, Ariz.... 269,299
Tionesta Creek, at Mayburg, ~P^............. 69,75
Toby Creek, at Luzerne, Pa..__        17,29 
Tohickon Creek, near Pipersvire, Pa.     14,26 
Towanda Creek, near Monroetcn, Pa...  .. 19,28 
Toyah Creek, near Pecos, Tex.. ..... 162-165,175
Tunkhannock Creek, at Dlxon, Pa      17,29 
Turtle Creek, at Trafford, Pa.-.-.--  ------- 73,78
Tuscarora Creek, near Port Royal, Pa.. ... 23,34 
Twelve Mile Bayou, near Dixie, La. ------- 108

TJ

Union Canal, near Thatcher, Ariz...  270.300-301 
Upper Mississippi River Basin..   ....... 10,80-92
Utah, analyses of water from...    .    -- 11, 

183-186,217-223, 248,277

Vermilion River, at Lafayette, La  ....... 114
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Wapwallopen Creek, near Wapwallopen, Pa. 17,29 
Washita River, near Durwood, Okla...__ 104-105 
West Branch Brandywine Creek, at Coates-

ville,Pa            15,27
West ̂ Branch Susquehanna River, at Bower,

Pa...              18,30
at Karthaus, Pa_-_..  . .  ~ 18,30 
at Renovo, Pa.._.......   ..  .. 18,30
at Williamsport, Pa__...... ..    18,30

\Vest Canal, at Lake Worth, Fla.    - 58,61 
Western Gulf of Mexico Basins......_. 11,116-175
West Palm Beach Canal, at West Palm Beach,

Pla.. ........  .     52,53

Page
West Conewago Creek, near Manchester, Fa.. 24,36 
Wharton, Tex., Colorado Riverat.. ...... 125-127
Whiskey Chitto Creek, near Oberlin, La___ 115 
Wilkes-Barre, Pa., Susquehanna River at   19,28 
Williams River, near Planet, Ariz. _____ 249,278 
Willow Draw, near Carlsbad, N. Mex    169,173

Yadkin River, at Yadkin College, N. C...... 45-48
Yellow Breeches Creek, at Olmstead Mill, Pa. 24,35
Youghiogheny River, at Connellsville, Pa.__ 72,78

at Sutersville, Pa.         72,78
Yuma, Ariz., Colorado River at.,..  .  203-205












